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Ir is probable that the human mind has 
never been ſubject to any illuſion more ge- 
neral or moreforcible, than that of conceiving 
the objects of ſight to be external and remote, 
and to be perfectly diſtinct from the images 
which are known to be projected on the re- 
tine. Even perſons of ſcience, the lateſt and 
moſt eſteemed writers on optics, in the ac- 
counts they give of the nature of viſion, re- 
preſent the projections on the retina as a ſet 
of images extremely minute and inverted with 
reſpect to the objects which are ſeen, and as 
only conſtituting a ſtep in the proceſs of vi- 

| ſion, or as the mean by which the external 
object is rendered viſible. The important 
diſcovery of the ſagacious KEPLER, re- 
4 2 ſpecting 
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| ſpotting the feat of viſion, left in full force a a 
general perſuaſion that the objects of ſight 


were diſtinct. from the projections, which he 
ſo fortunately brought to notice ; nor has the 


progreſs which of late years has been made 
in the general ſcience of optics yet ſubdued 
this powerful and univerſal prejudice. 
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Ir may perhaps be ſaid, that in the ſyſtem 
of the human mind which generally prevails 
at this day, the immediate objects of per- 
ception are held to be ideas, and not the ex- 
ternal material things themſelves. But this 
philoſophical notion of ideas does not reſpect 
viſible objects alone; it extends equally to 
thoſe of every other ſenſitive faculty; and 
in this philoſophy the idea is ſuppoſed to 
have ſome external object for its archetype, 
with which it correſponds. And it clearly 
appears from their writings, that philoſo- 
phers of this claſs conceive, that beſides the 
various viſible objects with which they are 
ſurrounded, there exiſts a diſtinct ſet of 

ati: minute 
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minute images projected on the retina: 
Images of the things which they ee. 
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A DOCTRINE the reverſe! of this is aſ- 
ſerted in the following OpsExvarriONs FV“ 
where it is maintained, that the projections 
on the retina are the immediate and ſole ob- 
jets of ſight ; that the viſible buildings, 
fields, trees, and animals, which appear 
around us, are not à ſet of objects ſeen 
means of the projections, but that they are 
the projections themſelves. And in ſupport 
of this poſition the Writer does not pretend 
to bring forward any one ſingle fact or phe- 
nomenon that has in it the ſmalleſt degree 
of novelty ; the proof of the aſſertion de- 
pending entirely on the circumſtances which 
accompany even the moſt ſimple and ordi- 
——— * Gelee 
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O the miſconception now noticed, is 
founded a queſtion in viſion, which has | 
43 much 
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muclhi engaged the attention of optical wri- 
ters; namely, „ Why do objects appear 
erect when the images by which they are 
4: ſeen are invertedꝰꝰ a queſtion obviouſly 
implying that the thing ſeen is diſtinct from 
the image. And it is well worthy of re- 
mare, that another queſtion, which has been, 
at leaſt, equally agitated, namely. Why do 
objects appear ſingle when ſeen by both 
He ef is inconſiſtent with the former: 
there is in either of them an iĩmplication 
which does away the other. Thus if, 8 
the. finſt implies,” the external object is the 
thing ſeen; the ſecond queſtion: drops 3 for, 
this being admitted, i any one ſhould alk 
_ why objects are ſeen ſingle with twWo eyes, 
the true anſwer would be ſimply this, 6eceu/e 
bey a R ngie ; for the number of images 
by means of which an object may be ſeen, 
cannot affect the unity of that object when 

Wa. Ine Hen anmichr; on Hose 
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On the other hand, if, to give ſubſtance 
to the latter queſtion, we admit the images 
to be the things ſeen, the firſt queſtion 
vaniſhes, ſince it implies two ſets of objects, 
of. which the external is that ſeen: but if 
the image is the viſible object, there is no 
longer any inverſion, for W 
mis to be erect. 1 hater ror Ae fete * 
on ver oder Tfonſy Franke edc 
Arne RD new ſolition of the queſtion" 
W ſingle viſion, publiſned ſome time 
ſince by Dr. Wells, in a little work entitled 
AN ECsAN UroN SINGLE Vistox wirn 
©, TWO EVE s,“ having lately fallen into the 
Writer's hands, the peruſal of it occaſioned 
the following OssErvaTIONS.” The 
ſolution therein propoſed to the Public did 
not appear to the Writer to be adequate; 
for, even admitting the facts reſpecting viſi- 
ble direction to be as ſtated by Dr. Wells, it 
would not thence neceſſarily follow, that 
objects appear ſingle in * of ſuch 
a * of viſible direction. 
4 4 Tus 
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Tus pręjections of the optic axes on he 
retine are ſinglo points, and the apparent 
union of. theſe, points, which; is a | wells 
known fact in viton,-may be the conſe. 
quence of ſome original property of the 
eyes, or af ſome primary law of the human 
Conſtitution; and, as ſuch, the original fact 
from the eye may be derived: and there 
-would ſtill ariſe this queſtion: Which 
is, prior in the nature of things ? the 
ſeeming unity of the direction, or the appa- 
rent union of the points?“ or, Which 
ol the twacircumſtancesis wks which 
te i LAG % % „ l eee 
nay ene FR a 
1 eee of. this: e 
certain facts may, as the Writer thinks, be 
produced in direct oppoſition to the propo- 
£itions reſpecting viſible direction laid down 
by Dr. Wells. Theſe facts will be ſtated in 
the courſe of the n * r 
ene dt e eee e e 250k 
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wur ſolution of Dr. Wells, | however, 
is ingeniouſly imagined and will probably 
meet the acquieſcence of many: and in pro- 
portion to this aſſent will be the degree of 
its tendency to put a ſtop to the farther ĩnveſ- 
tigation of the ſubject. On this account 
the Writer conceived, that to point out its 
defects might be of ſome ſervice to the gene- 
ral cauſe of ſcience, and tend to promote 
tuture reſearch reſpecting a fact, which is 
not yet accounted! for on juſt and adequate 


Bur when the Writer came to ſtate his 
objections to the propoſed ſolution, he per- 
ceived, that, in order to comprehend their 
force, it was requi ſite to entertain juſt notions 
of the true nature of viſion in general, and 
in particular with reſpect to what has been 
noticed in the foregoing part of this Preface. 
This induced him to make ſome general pre- 
vious obſervations on the ſubject; and a 
deſire to be underſtood by thoſe who- may 


; not 


try 
not have been in tho habit of eonfidering the 


ſubject philoſophically, has lain him under 
the neceſſity of repeating many things that 
have been ſaid by other writers, and are 


well known to ſuch as have made optics 


their ſtudy; and which therefore may, per- 


haps, to ſuch, render the firſt Sections of 
the following OssERVATIONS“ tedious 
and unintereſting. However, he truſts, that 
even in this part ſome few obſervations may 
be found intetſperſed, which are either in 
ſome degree new in themſelves, or in the 


mode of their application. What is objected 


to the theory of Dr. Wells will be found 
in the Fourth and follow ing Sections. 


Arr all, the Writer is very ready to 


_ confeſs, that the frequent occaſions he has 


found in the courſe of his life to correct 


opinions, which he had ſuppoſed to be 


founded on the firmeſt principles, have in- 


| duced a general diffidence, and rendered him 


but little tenacious of any doctrine whatever: 
1 | And 
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And if, on the preſent occaſion, he ſhall be 
| found in error, he will; as ſbon as it is 
pointed out to him, acknowledge it with as 
much readineſs as he now propoſes hie 
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ADVERTISEMENT. 


Hk this Tittle Work weas in the preſs, ie 
Writer, by mere accident, on looking over ſome 
volumes of the Monthly Review*, became ac- 
quainted that a German work had been publiſhed by 
Mr. H. Aenæ, A. L. M. at Amſterdam, in which 
ſome circumſtances are mentioned, and ſome obſer- 
vations made, reſpefing the ere appearance of 
objects ſeen by means of inverted images, very fimi= 
lar to what will be found in the following pages, 
and with a lile intention of refuting the opinion of 
Dr. Reid on this ſubjech. Of this work, the 
Writer, even now, knows nothing more than what 
is inſerted in the Review. But had the circum- 
 fance come to his knowledge before the ſheet was 


* AyyExD1x to Monthly Review (New Series) Vol. VII. 


1792, Art. 13, p. 539. bs 
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Pare) 7 he vs would either Gods . 
what he has ſaid, or would have di Herenily modi- 
Bed it, with mention of the German wark here no- 
need. Ar it is, "nothing hend bor him but to 
inſert this Advertiſement ; and after all, fuck coinci- 
dences of opinion, where there has been no previous 
communication, are n "themſelves circumſtances 
really worthy of notice, and generally form a ftrong 


preſumptive proof of the validity of the reaſoning. + 
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SECTION I. 


| General Oferoations.—The Difficulty of diſ- 
tinguiſhing Notions founded on Experi- * 
ence and an acquired Habit of judging, © 
from ſimple. and origingl Perceptions by 
Sight Examples. —T he Proceſs of Viſion 
erroneouſly flated by optical Writers. page 1 


SECTION II. 


or * 
An Erpeß tion of certain 3 Principles 
neceſſary to a right Underflayding' of the | 
true Nature of Viſion, —Fallacious Rea-, 
ining, of Dr, Reid pointed u,, 18 


SECTION 
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SECTION III. 

The Projefions on the Retina the immediate 
Objedts of Viſien; 10 cots Objeds of 
Sight « and *T, onch. — Simple WEiverivlents 
brought to prove the firſts Poſition. — 
Queſtion of ſeeing oo ere 2 inverted 
Images conſidered. e 


SECTION IV. 
Dr. Wells's Theory of viſible Direction er- 
| ammed „and the Queſtion, Why Objeds . 
| appear Single to Two Eyes ? e P. 89 


SECTION, v. 


Experiments inconſiſtent with the. Theory i 
Dr. Wells. — An Attempt to explain ſome 


Principles which, influence the Notion of 
118 
viſt ble Dire eee ation. 'P 129 
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SECTION I. 


1 General Obſervations. —The Difficulty of 475 

ting uiſbing Notions founded on Experience 

and an acquired Habit of judging, from 

fimple and original Perceptions by Sight,— 

Examples. — The Proceſs of Vifion efro- 
neouſly ſlated by optical Writers. 


Tur bulk of mankind are little aware 
of how complex a nature is the operation 


3 of viſion, or how many powers of the mind 
| S are 


* 
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notions or perceptions which they are ac- 
cuſtomed to conſider as. he ſimple operation 
of one ſenſitive faculty. The perception of 
viſit le extenfion, with its various modifica- 
tions, of figure, poſition, and motion, ne- 
ceſſarily reſults, from the ſenſation of colour » 
but this ſenſation being. merely an affection 
of the mind, or an effect produced upon it 
through the medium of the, optic nerves, it 
follows, that we have no actual perception 
of external objects by fight; the notion of 
externality and remoteneſs, which we ſo con- 
ſtantly and uniformly annex to the objects 
| ve fee, being founded on the habit of aſſo- 
cCiͤating the perceptions of ſiglit with: thoſe 
| of touch, and is ſeated partly in the judg- 
3 ment and PAPA in cn — 7 
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ON this account ho belt e mo 
"MA found it neceſſary to enter in ſome de- 
gree upon the philoſophy of the human in- 
| tellect, in order to explain the dependence 
5 which 
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the other powers of the mind. But it is 
probable, that an unwillingneſs to mingle 


metaphyſical/ ſpeculation with / demonſtrati ve 


ſcience may have prevented them from pro- 
ceedinꝑ ſo fur into this branch of knowledge 


as their ſubject really required; and hence 


I have had occaſion to obſerve, even in ſome 
of the moſt eſteemed writers on optics, fuch 
a looſeneſs or inaccuracy of expreſſion in 


muſt naturally tend to a want of n in 
N | $0; Mun, 


4 # 
Is UL L9% © 4 


Ir is accuracy of diſtinction which conſti- u. 


tutes the chief difference between the philo- 
ſopher and the reſt of mankind; and if we 


would reaſon juſtly concerning the various 


phænomena of viſion, and expect to arrive. 


at juſt ſolutions, we ſhould never overlook. 


the important diſtinction between the ſimple 


and original perceptions of ſight, and thoſe 


nn notions, which, ien 
=O their 


which the ideas acquired by ſight have on 


explaining certain phænomena of viſion, as 


— 


4141 
afe ſtill the conſequence of experience,” and 
are properly to be referred to the 2 — 
4 ere uber, BAAN I 


+ 17 1 1 ® 1 * » a "Y * 
1 +4 3 1411. 1 2 5 


Bor the pereeption of | ſenſible objects 
commencing at the earlieſt period of human 
exiſtence, and the ſimple original percep- 
tions being moſt intimately aſſociated" and 
confounded with thoſe acquired notions 
whoſe origin is beyond the utmoſt ſtreteh 
of memory, their ſeparation in the mind 
which contemplates them becomes æ matter 
of much difficulty. This diſtinction, to- 
rally diſregarded by the generality of man- 

kind, is ſometimes overlooked even by dhe 
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the moon when on or near the horizon, is 
a phænomenon which has been noticed by 
all, optical writers. To che ſolution which 
has been given of this phænomenon by Dr. 
Smith I have nothing to add, nor any thing 
to object. But it is worthy, of remark, that 
the habit of judging reſpecting the diſtance 
and magnitude of terreſtrial objects extends 
to the. celeſtial bodies, where the circum- 
ſtances, on which the principle of judgment 
un *. ng exiſtenge..; 1 -,.; 


21 & 974 4 \ In! 


＋ noeh the 3 magnitude. of. ter- 
reſtrial objects is perpetually, varying in pro- 
portion to their diſtance: from the eye, ſtill 
there 1s ſome ſort of ſtandard. in the mind, 
perhaps indeed not very accurate, to which, 
a reference is generally made. It is not 
poſlible to form a conception of a. viſible 
object, without ſome determinate magnitude, 
and this magnitude will in general be that 
which belongs to the object in that ſituation 
wherein we have been moſt accuſtomed to 


B 3 view 


b 6 1 
view and conſider it { the variations of appa- 
rent magnitude, the gradations of colour, and 

indiſtinctneſs of outline, which influence 
our judginent concerning the diſtance of ter- 
reſtrial objects, are ſo many circumſtances 
of real alteration in the 2 3 n 
An at. os DATIIOT 4 Ti 110 tnt 
Wnrx we ſee two men in a horizontal 
direction, one at the diſtance of ten, and the 
other at the diſtance of an hundred yards, 
there is a real diminution of apparent mag- 
nitude in the latter; but there being a regu- 
lar ſucceſſion of intermediate objects, all 
Well known, and each appearing in due pro- 
portion to thoſe with which it is contiguous; MK 
we paſs over the diminiſhed magnitude, at- 
tending only to the diſtance of Which it is 
a fign. But if 4 man ſhould be ſeen at the 
ſame diſtance in an elevated fituation, as on 
the top of ſome high building, the mind 
not being accuſtomed to judge of diſtance 
in that direction, and there being no fur- 
rounding objects of known magnitude with 
which 


171 

which to compare it, and which might ſerve 
as a meaſure of proportion, the viſible 
magnitude of the man becomes in this ſitua- 

tion an object of attention, and appears di- 
miniſhed from being compared with that 
imperfect ſtandard in the mind above no- 
ticed, and which is formed from the ap- 
parent magnitude of a man at a ſmall diſ- 
mac h „ reddit aa A N 


Ac Alx: when we look through a tele» 
ſcope, which magnifies the diameter of an 
object in a certain degree, we judge the 
object to appear nearer, but not larger; for, 
in this caſe, the viſible magnitude, though 
really increaſed by the teleſcope, yet is not 
ſo increaſed as to exceed the magnitude 
which belongs to the object at diſtances in 
which we have been accuſtomed to view it. 
The increaſed magnitude correſponds with 
ſome one of thoſe diſtances, and operates on 
the mind as a ſign of it. But if the inſtru- 
ment magnified the ohject to a degree be- 
B 4 | - yond 
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yond any at which we had-been accuſtomed 


to ſee it, or beyond the ſtandard in tho 
mind. we fhould then attend! to the viſible 
nugnitude, and the object would appear 
not only as nearer: but as larger. And this 
is what takes place when we look at an ob- 
jedt through a microſcope, when the viſible 
magnitude being increaſed much beyond any 
ſtandard to which the mind can refer it, or 
which correſponds with any diſtance at 
which we had been accuſtomed to ſee it, 
ſuch increaſed viſible magnitude engages 
the attention, and we view the object as 
magnified, without noticing the diſtance. 


I Have only mentioned theſe circums 
ſtances, which are well known to thoſe who 
have ſtudied optics, in order to obſerve, that 
in ſuch inſtances there is either ſome ſtand- 
ard in the mind with which a viſible object 
is compared, or ſome real alteration in the 
viſible circumſtances by which the judgment 
may be influenced. But in the phænome- 


non 
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non of the horizontal moon every thing re- 
mains the ſame, the true magnitude is un- 
known to ſenſible perception, and cannot 
be made a ſtandard of compariſon in the 
mind; but this true magnitude remains un- 
altered. The viſible magnitude, or the ſpace 
the object occupies on the retina, alſo remains 
unchanged in all the various degrees of ele- | 
vation, and the real diſtance remains the 
ſame, or at leaſt the variations to which it 
is ſubject have no influence in the matter 
we are conſidering. And, laſtly, we are as 
much accuſtomed to ſee the moon at an ele- 
vation as on the horizon. 


Tuvs it appears, that the variable viſible 
magnitude which takes place with reſpect to 
terreſtrial objects, and which in conjunction 
with other circumſtances becomes the ſign 
of diſtance, can have no place with regard 
to the celeſtial object. And yet mankind 
invariably agree in thinking that the moon 
appears larger when on or near the horizon 
than 


1 J 


than hen at an elevation; and by appearing 
larger, they in general mean that it is a larger 
object to ſight; and the manner in which 
ſome optical writers expreſs themſelves on 
this ſubject rather ſeems to countenance than 
to correct ſuch a notion but the philoſo- 
phber knows that the inereaſe of magnitude 
is neither real nor apparent: the viſible ob- 
ject really undergoes no alteration of mag- 
nitude in any ſituation; the angle ſubtended 
by the diameter, or the ſpace occupied on 
the retina, is the ſame throughout all degrees 
of elevation; and the ſeeming increaſe of the 
magnitude is truly the operation of a faculty 
very diſtinct from ſimple viſion. However, 
ſo difficult is it to make this diſtinction, 
that the philoſopher who is acquainted with 
the ſubject, equally with the uninformed 
part of mankind, while contemplating the 
moon upon the horizon, cannot avoid con- 
e it as n of increaſed n 
toe; D091) Di 27 = 
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I the foregoing inſtance a real diſtinction 
is overlooked. In the next inſtance I ſhall 
mention there is a diſtinction made where 
none really exiſts: this is, in ſeeing by re- 
flection from a mirror. 
Wu any object is placed before a plane 
mirror, we ſee two ſimilar things; one by 
direct rays, the other by rays reflected from 
the mirror. Now, mankind in general at- 


tribute to one of theſe viſible objects a reality 


which they deny to the other 3 they conſider 
the object which they ſee by the reflected 
rays, or, as they expreſs it, IX TAE 


GLASS,” as the image of the: ather which 


they fee by direct rays; and the general 
mode of expreſſion uſed by n writers 
conforms to ſuch a notion. un 198) 


Ix is, however, certain, that the two viſi- 


ble objects ſeen in ſuch a ſituation are per- 


ſectly ſimilar in their nature, and the one ſeen 
by direct rays has no circumſtance of exter- 
iy nality 


11 1 
nality or reality belonging to it, which can 
with any reaſon be denied to the other. The 
rays which are reflected by the mirror do not 
ue from, the aber object which, is SEEN. 
direct, but this, laſt is ſeen. by rays which 
iſſue from the ſame ſource which ſends the 
rays to the glaſs; and the identic rays which 

excite that appearance which we call the re- 
flected image of the other might, if the 
glaſs were removed, paſs on ſtraight to ſome 
other eye, where they would form a viſible; 
object preciſely; ſimilar in every circumſtance. 
to that ſeen without the mirror, and which 
is generally conſidered as the real or external 
object. The only difference then in the two 
objects is, that one is cauſed by rays vyhich 
paſs in a ſtraight line to the eye, and the 
other by rays which, impinging on the mir- 
ror, are ſent out of their ſtraight courſe; 
but this circumſtance can make no real diffe- 
renee in the nature of the object ſeen. Here 
then a very important diſtinction is made 
where none really exiſts; for one of theſe 
objects 
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objetts — il teal, and 
the other as a mere appearance. 1 
MITA Art bn now #16) 
Ir is not to be ſuppoſed, that optical 
writers can be unatquainted with theſe cir! 
cumſtances, though it is very certain, that 
their general mode of expreſſion corifortns to 
the vulgar opinion. But, however allowable 
ſuch a conformity may be in matters which 
relate to the ordinary intereourſe of life, it 
ought not to be admitted in matters of eiedee, 
where the particular province of the writer 
is, to correct the erroneous opinions of the 
uninſtructed part of mankind: or, if it ſhould: 
be ſaid, that the common expreſſion of an 
object and its image, is uſed merely for 
the ſake of diſtinction, this ſhould be no- 
ticed, and the true nature of the objects 
explained. | 1% Dry pt oB en 


3 ö * 14 3 . * p 
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Bor the notion which of all others is moſt 
intimately aſſociated and confounded with 
the _ perceptions of fight, is that of 


7 : exter - 
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externality and remoteneſs eb we annex 
to every thing we ſee; and ſo ſtrongly is 
this notion impreſſed on the minds of thoſe 
who have not been accuſtomed to view: the 
ſubject in a philoſophical light, that the bare 
attempt to correct it renders one liable to the 
charge of abſurdity, and of advancing poſi- 
tions repugnant to common ſenſmſGGCGQ. 


' Anp here we may again obſerve, that the 
explanation given by moſt optical writers of 
the ordinary proceſs of viſion conforms in 
expreſſion with the general opinion. We 
are told, that the rays of light which iſſue 
from every point of an external object falling 
on the eye are, by the laws of refraction, 
collected into certain correſponding points on 
the retina, where they form a picture of the 
object in an inverted pofirion; which picture 
or image, through the action of the optic 
nerve, is the mean by which the extemal 
object becomes viſible: that is, they con- 
ceive two diſtinct ſets of objects; one, the 

exter- 


(7 ty: 1). 

external objects, which they repreſent 6% 
the things ſeen ; the other, the inverted 
pictures of them on the retina, which are 
not ſeen. Ortrand £1] neg Gthy/ 
-t tant amr deanmgoiob dg t a; Fd! 
AND it appears, from the manner in which 

' theſe writers ſtate. ſome queſtions relating to 
the phenomena of viſion, that they do not 
expreſs themſelves in this manner merely in 
conformity to general opinion, but that they 
really conſider the thing ſeen as ſomething 
very diſtinct from the projection on the re- 
tina. Thus a queſtion which has given riſe 
to much ſpeculation on this ſubject is, On 
what principle is it to be accounted for, that 
objects are ſeen erect by means of, inverted 
images? The queſtion thus ſtated evidently . . 
implies, that the object ſeen is one thing, 
and the image on the retina another: and the 
ingenious Dr. Smith, who has treated the 
ſubje& of viſion fully, and in ſome degree 
philoſophically, applied himſelf to calculate 
7 pts ,; .the- 
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the magnitude of the picture on tlie retina 
of the ſmalleſt, viſible object, or of what he 
calls a ſenſible point on the retina, which he 
makes to be the eighth-thouſandth part of an 


inch“. This is certainly ſuppoſing the pic- 
ture on the retina- to be ſome what diſtinct 
from, and +19; pare ſmall in 3 

15 the viſible — | 


Bor ſuch an account of viſion tends to 
miſſead ; for the truth is, that we have no 
perception whatever of external objects by 
flight, either mediate or immediate; the 
projections on the retina being the direct and 
ſole objects of viſion. And this poſition is 
advanced as a plain truth whoſe proof does 
not reſt on any metaphyſical ſubtlety, but 
Which is capable of as full and clear a de- 

monſtration from the moſt ſimple and fami- 
liar phænomena of ſight, as any propoſition 
bd AE the whole extent of natural 


lid 


* Smith's —_— Vol. I. p. 31. ; 
philo- 
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philoſophy. But, as a prejudice ſo general 
and ſo deep-rooted as is that of ſeeing external 
objects cannot eaſily be removed, I ſhall in 
the following Section ſtate ſome general 
principles which, when well underſtood, will 
aſſiſt in forming juſt notions on this ſubject. 
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1 it | SECTION. II. 2 5 


« Expoſition of certain general | Principles 

 necgſſry. to a right Under ſtanding of the 
true Nature of Viſion. Fallacious Reaſon- 
ing of Dr. Reid pointed out *, 


Ox E propoſition which we ſhould ever 
have in view, if we would form juſt notions 
on the ſubject we are treating, is, that 
colour has no exiſtence independent of the 
mind; that it is no quality exiſting externally 
in material ſubſtance, but an effect produced 
on the mind by the action of the rays of 
light on the organs of viſion ; all the variety 
of colours we ſee depending on the circum- 
ſtances under which the rays act on the optic 
nerves. | 

"Par iter publited fmt „ Ovlerrations on ddt 


Viſion” in the European Magazine for September 17944 
ſome of ö 


Ir 
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IT would be ſuperfluous. to enter here at 
large, on the proof of a poſition; ſo. well 
known, and ſo generally admitted. I ſhall, | 
however, introduce one experiment which, 


though ſimple, is perfectly deciſive *, 


IT is a well-known fact, that if two ſub- 
ſtances perfectly dry and finely powdered, 
| the one of a blue, the other of a yellow 
colour, ſhould be mixed together, the maſs 
would exhibita green colour. 


Faom this Gmple e experiment t ariſe the fol. 
lowing obſervations : if the ſubſtance ſhould 
have been from the firſt preſented to us under 
this form, we ſhould have conſidered it as 


* Tuts doctrine reſpecting colour has, however, lately been 
called in'queſtion by Dr. Reid, of Glaſgow, and Dr. Beattie, 
of Aberdeen; but the fallacy. of their reaſoning on this ſub- 
ject might very eaſily be pointed out. And, indeed, what 
kind of philoſophy can be expected from writers whole fun- 
damental tenet is, that popular perſuaſion or belief is the 
ultimate teſt of truth ;” or © that we believe becauſe we 
cannot help it, and that what we cannot help believing is 
* true,” See Dr, Reid's “ Inquiry into the Mind on the 
principles of common ſenſe,” and Dr. Beattle's Eſſay On 
e awe - 
WO C 2 being 


| 
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being of a green colour, for the ſame reafon 


that we now conſider the two as being one 


yellow, the other blue, the green colour has 
equal claim to reality and to be conſidered as 
a quality of the ſubſtance, with the former ; 
but in this inſtance the two ſubſtances re- 
main the fame after the mixture as before; 
the change which takes place does not affect 
their nature, but reſpects only the arrange- 


ment of their individual particles, and their 


mutual poſition" in regard to each other, 
while every ſingle particle remains ſeparate 
and diſtin ; neither is there any alteration 


in the nature of the rays of light which enter 


the eye after the mixture of the ſubſtances : 


the ſame ſpecies of rays iſſue from the maſs 


as before the union, and each ray enters the 


| eyeallo. ſeparate and diſtin. But in this 
ſituation the rays ifluing from an individual 


particle of either ſubſtance do not occupy a 
ſenſible point on the retina, and therefore do 
not ſingly, excite any. ſcnſation,, or become 
ſeparately. viſible; but over ſuch a ſenſible 
your are diftuſed ſo; which iſſue equally 


both 


1 ] 
both from the blue and the yellow particles; 
and the conſequence is, the ſenſation of agreen 


colour; a ſenſation excited by the combined 


action of two forts of rays on one ſenſible 
point. But if the maſs ſhould be viewed 


(1 * 


through a lens of a proper degree of con- 
vexity, the rays iſſuing from an individual 
particle of either ſubſtance would in this 
caſe occupy a a ſenſible point on the retina, and 
the blue and the yellow particles would be 
ſeen diſtinct from each other. 
415 4983 O] 5 , 


Bur theſe ſenſible points on the retina differ 
from geometrical points; for the latter have no 
dimenſions, and cannot be objects to ſenſe ; 
but the former have dimenſions, or they could 
not be perceptible ; and thus the ſenſation of 
colour, when excited, neceſſarily produces the 
perception of viſible extenſion, which is 
compoſed of ſuch ſenfible points. The exten - 
ſion is included in the nature of colour, ſince 
the two are abſolutely inſeparable in the 
imagination: It is impoſſible to conceive 
n Alien from length and breadth, or 
9 8 6 to 


tion is pointed out by a difference of colour, 
which gives limits to certain portions of ex- 


change of poſition conſtitutes motion; and 


it is not abſolutely juſt. A ray of light con- 
fiſts of extremely minute particles iſſuing 


=] 
to conceive viſible extenſion unaccompanied 
with colour; but extenſion in its nature con- 
fiſts of parts, each of which has a certain 
poſition in reſpect to every other part. Poſi- 


tenſion, and extenfion circumſcribed conſti- 
tutes figure. Again: a continued ſucceſſive 


thus the perception of viſible extenſion, with 
its various modifications, of figure, poſition, 
and motion, reſults from the ſenſation of 


n r 


1T is uſual for optical writers to ſpeak of 
the rays of light, as being continuous lines, 
and this may be commodious for the purpoſe 
of optical demonſtration ; but we know that 


from a body in the ſame direction, but per- 
fectly diſtinct, and at very conſiderable diſ- 
tances from each other. The rarity of light, 
conſidered as a medium, has been particularly 
8 noticed 


TE 
noticed by the ingenious Mr. Melville and | 
others ; and i it is ſuppoſed that one individual 
| particle may have proceeded to the diſtance 
of ſome thouſands of miles before another 
particle quits the body i in the ſame direction; 
but ſo conſiderable is the velocity of their 
motion, that the interval in time is utterly 
imperceptible to ſenſe, * 
Ir we ſhould conceive rays of light as 
continuous lines extending from an object to 
the eye, it might ſeem to form a ſort of con- 
nection between the two, and might tend to 
ſtrengthen the erroneous notion of ſeeing the 
external thing: but if we conſider that the 
particles of light which ſtrike the eye and 
excite the ſenſation of colour, are abſolutely 
detached from the object, and that it is even 
poſſible that an object may no longer exiſt, 
when that light which cauſes what we call the 
ſight of it reaches the eye, we ſhall certainly 
be better prepared to admit the doctrine 
Which I have advanced. wu 
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IN every inſtance where an object is pre- 


ſented to the mind by means of ſight, it will 


probably be found, that judgment and ima- 


gination are concerned together with actual 
perception. And the true nature of viſion 
can never be rightly comprehended without 
making a proper diſtinction between theſe 
various operations. But to this end it is re- 


5 quiſite that we ſhould entertain juſt notions 


of the general nature of perception, as diſ- 


tinguiſhed from the other powers of the 
mind; for the great latitude and variety of 


ſignification with which this term has been 
uſed by different writers is utterly inconſiſtent 
with any idea of perſpicuity. 


Ił is not eaſy to define ſimple operations 
of the mind, but I ſhould explain my notion 
of perception by ſaying, that it is an effect 


produced on the mind, in which ſome object 


is immediately preſent to notice or apprehen- 
ſion, | 


IN 
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Ix perception the object is actually preſent 
to the mind; knowledge may be conſidered 
as conſiſting of former perceptions repoſited 
in the memory. Thus, I know that the three 
angles of every plane triangle are, when taken 
together, equal to one hundred and eighty de- 
grees, but when I am not thinking of trian- 
gles and their properties, I cannot be ſaid to 
perceive this truth. It is then only it can 
properly be ſaid to be perceived, when the 
whole demonſtration lies before the mind, 
and every link in the chain of reaſoning be- 
comes an object of actual perception. 


AGAIN : the object of perception muſt be 


immediately before the mind, and this is what 


conſtitutes the difference between perception 
and judgment: the latter being a certain de- 
gree of perſuaſion or aſſent of the mind 
reſpecting that, which is not perceived, 
through the mediation or intervention of ſome 
evidence, or an inference from exiſtence per- 
ceived, to exiſtence unperceived, But the 
object of perception being actually preſent to 

| the 
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the mind, it muſt in conſequence neceſſarily 
exiſt, and thus perception implying exiſtence 
is the baſis of all certainty “; nor can there 
be any falſe or exroneous perception, for it is 
equally contradictory that what is perceived 
ſhould not exiſt, or that what has no exiſtence 
| ſhould be perceived: and all thoſe firſt prin- 
ciples of ſcience which are called axioms, are 
only ſo many ſimple actual perceptions ex- 
preſſed in general terms for the purpoſe of 


communication. 


Tux ſeat of error is the judgment, or that 
faculty by which the mind forms concluſions 
reſpecting unpercei ved exiſtence, and all thoſe 
illuſions which are frequently termed fallacies 
of the ſenſes, are, properly ſpeaking, erro- 
neous judgments or falſe concluſions, for 
the ſenſes preſent their objects to the mind 
agreeably to certain regular ſtated laws of na- 
ture, and therefore without fallacy ; the er- 


* I au here ſpeaking of exiſtence i in general, not meaning 
to limit the ſignification of the term to — exiſtence 
ipdependent of the mind. 


ror 
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ror lying in the inferences which the mind 

draws from the objects preſented by one ſen- 
ſitive faculty, reſpecting the exiſtence of thoſe 
of another faculty : as, when ſeeing an ob- 
ject of a certain colour and figure, we con- 
clude it to be an orange, but, on examina- 
tion, find it to be a piece of wax or painted 
wood: or, as when a ſtick is ſeen with part 
of it lying in water; in this caſe the viſible 
appearance is certainly crooked, and ſo it 
ought to be by the laws of viſion; but if one 
ſhould thence conclude that the ſame ſtick 
would really be crooked when out of the 
water, we ſhould form an erroneous judg- 


ment, while the PIR; would be 5, 
and regular. 


_- Wurex a ſphere is placed before the eyes 
we ſee only a circular figure, over which is 
diffuſed a certain gradation of colour, or of 
light and ſhade ; the ſphericity or ſolidity is 
a conception or notion formed within the 
mind and affociated with the actual percep- 
tion, But this circular figure and gradation 

ee 9 of 
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of colour, which, from experience, excite the 
conception and belief of ſphericity, neither 
conſtitute it nor have any neceſſary connection 
with it for a plane circular ſurface may be 
ſo coloured as to exhibit to the eye preciſely 
that gradation of colour which is the uſual 
ſign of ſphericity; and if a ſphere and a plane 
circular ſurface ſo coloured ſhould be at the 
ſame time placed before the eyes, we ſhould 
have no criterion whereby to diſtinguiſh the 
plane from the ſolid. Suppoſe then the eyes 
to be directed to the plane furface : in this 
fituation the object, ſo far as mere ſight is 
concerned, would be preciſely the ſame-as if 
the eyes were directed to the folid ; but, ſince 
a ſolid cannot be perceived where no ſuch 
thing exiſts, it neceſſarily follows, that ſoli- 
dity or the third dimenſion, is not percep- 
tible by ſight 3} but that externality and re- 
moteneſs, the notion of which we ſouniformly 
annex to the objects we ſoe, is no other than 
this third dimenſion: and hence it alſo fol- 


lows; that diſtance. in a line from the eye is 
no direct object of ſight. 


1 . $3 „ 
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Ie there does exiſt a ſet of external ob- 
jects, and if the mind is endowed with a 
power of perceiving theſe objects, it muſt 
perceive them ſuch as they are; the nature of 
the organs of ſenſe or the mode by which the 
perception is conveyed to the mind can make 
no difference in the nature of the object when 
perceived. We frequently hear mention of 
apparent figure and of apparent magnitude, as 
qualities or attributes of things, which have at 
the ſame time a different real figure or real 
magnitude; but this is a very inaccurate and 
unphiloſophical manner of ſpeaking, for no 
principle can be more obvious than this, that 
one individual thing cannot have two dif- 
ferent figures or different magnitudes at the 
ſame time. Every thing whatever poſſeſſes 


certain qualities which diſtinguiſh it from 


every other thing, which conſtitute its eſſence 
or cauſe it to be what it is. It is impoſſible 
that a thing ſhould differ from itſelf or poſſeſs 
at the ſame time qualities repugnant to each 
other. And therefore, if the external things 
have certain properties, and if the things per- 
ceived haye other properties different from 
CC thoſe 
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thoſe or inconſiſtent with them, it muſt fol- 
low, that the things perceived are not the ex- 
ternal things. No reaſoning can be more 
plain and ſimple than this. If it ſhould be 
ſaid that we perceive part of an object by one 
faculty and part by another, it may be re- 
plied that the objects of different faculties 
are, in truth, different things; we poſſeſs no 
faculty competent to the perception of ſub- 
ſtance or the ſubſtratum of qualities and the 
principle of individuality is a meer work of 
the mind. It is impoſſible that a hard or ſoft 
thing; a rough or a ſmooth thing ſhould be 
ſeen, or that a red, a blue, « ora yellow thing 
ſhould be felt. 


ig NDED figured objects are ſuſceptible _ 
of various relations among themſelves which 
are no relations with regard to the percipient; 
ſuch are thoſe of place and poſition. While 
any object preſerves its identity, -it muſt if 
perceived, be perceived to be the ſame what» 
ever may be its ſituation; for if this circum- 
| Nance cauſes no real alteration in the nature, 


magnitude or figure of the object, neither can 
5 


1 


it cauſe any in the perception of that object. 
Mind or a percipient principle has not itſelf 
any immediate relation to ſpace ; for if it ex- 
iſted in place or occupied ſpace, it muſt be ex- 
tended and figured *, We may ſuppoſe a cube 

| and 


Tarn are, I know, many, and ſome even who are 
in habits of abſtract ſtudy, who find a difficulty in con- 
ceiving, that any thing whatever can exiſt without place, ot” 
who ſuppoſe that the queſtion © Where is it ?” is applicable to 
every thing whatever; And, indeed, the notions of . ſpace 
and extenſion are ſo deeply impreſſed on the minds of thoſe 
who are poſſeſſed of the faculties of ſight and touch, and the 
imagination is ſo much more conſtantly employed on the 
ohjeas of theſe faculties than on thoſe of the reſt, as to ren- 
der it a matter of difficulty to diveſt the mind of theſe notions. 
We need not enter on à full diſcuſſion of this queſtion here, 
but the following conſiderations may ene aſſiſt our con- 
ceptions bei this ſubject. 

Or the five ſenſitive faculties there are three, Songs 
ſmell, and hearing, whoſe objects have no relation to ſpace, 
and which therefore could not convey to the mind a notion 
of extenſion or its modes. A ſound, for inſtance, may be 
grave or acute, of long or ſhort duration, harmonious or diſ- 
cordant, &c. but it would be obviouſly abſurd Wen 
ſound that had length, or breadth, or figure. 

I we ſhould, then, ſuppoſe a being endowed with only 
theſe three ſenſitive faculties, but to poſſeſs the ſame intellec 
tual powers as man, ſuch as reaſon, memory, and imagination: 
it is evident that ſuch a being could have no notion of ſpace 
or extenſion; hut the variety of other notions which might 
ariſe from theſe faculties is conſiderable, ſuch as duration, 
with its modes of ſucceſſion, prior and poſterior, &c. He 
might alſo acquire a notion of numbers, of fimilarity, divers 

ULILIT ſity, 
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and a ſphere to be placed in a variety of ſitu- 
ations, one with reſpect to the other, but it 
would be obviouſly abſurd: to conſider theſe 
circumſtances as relations in regard to the 
percipient. If, for inſtance, the cube were 
to be removed to a diſtance from the ſphere, 
with what propriety could it be ſaid to be re- 
moved at the ſame time to a diſtance from the 
mind; or that the cube lay on one fide of the 
mind and the cube on the other? _ 


I 8#ALL conclude this ſection with ſome 
obſervations on a remarkable inſtance of falſe 
reaſoning in an eminent writer, * in great 


fity, equality, and many others; and we ſhould find that 
ſuch a being might have notions which come under ſeven of 
te ten categories, and conſequently there would be room for 
much exerciſe of reaſon and imagination, without any notion 
of extenſion and its modes. This may be ſufficient to ſhew, 
that the idea of ſpace is nota neceſſary idea in the mind of an 
intellectual being. The notion ariſes from the nature of the 
ſenſitive faculties, but there may exiſt beings of intellectual 
powers and faculties far exceeding thoſe of the humau ſpecies, 
who, notwithſtanding, may be without thoſe faculties to which 
the perception of ſpace and extenſion is appropriated, and 
who may, therefore, be deſtitute of ſuch notios. 

- '* Dx. Thomas Reid, Profeſſor of Moral Philoſophy i in 
the Univerſity of Glaſgow, in a work entitled, Eſſays on 
& the Intellectual Powers of Man.” See this Works from 


Page 206 to 212. 
meaſure 
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which ſubſiſt among extended things, as 
being alſo ee in "_ to the Gat 
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it has an immediate relation to the ſubject 
of theſe obſervations, but becauſe it may be 
conſidered as a curious fact in the hiſtory of 
the human mind, and proves how readily ati 

enlightened and ſtrong underſtanding may be 
perverted by a tin for ſome favorite 
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Tur band aim of this writer — 

his works is, to aboliſh the received ſyſtem 
concerning ideas; in "oppoſition. to which 
he maintains, that the mind is endowed 
with a power of perceiving external objects 
immediately; ſenſation being, in this wri- 
ter's theory, only a ſign paſſing rapidly and 
almoſt imperceptibly through the mind, 
ſuggeſting, by: ſome law of nature hitherto, 
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1 peaking of the general notion of the exter- 


whey, of the objects we perceiye, lays: 


But this univerlal. and primary opinion 
of all men is deſtroyed by the ſlighteſt 


++, philoſophy, which teaches us, that no- 


N. dung can ever be Preſent to the mind but 
LE an image of pexception, and chat the ſenſes 
ic are the only inlets through. which, theſe 
% ir images are received, without being ever 
a able to produce any immediate Intercourſe 


6 berween the mind and, the object. Tbe 
10 rab wich We ſee ſeems io diminiſh as Wwe 
9 el farther Jrom it; bau. the, real da- 
44 ble, which exi if independent of. us, Hallers 
1 , no alteration.” * Was, therefore e. not 


IMM ibi 


44 but its Image "which Was -proſent- to the 
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* mind. | 'Thele e are the obvious diftates of 
br a9” ——— —$0 far Mr. Hume. 
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Furs e palſage is qtiored 455 Di. Reid in his 
_ on the a Wiens of Man, 
and his reply to it is the inſtance of, falſe | 
teuſoning to Which 1 1 hate alluded. "This 
Writer, after having explained the Hifierence 
between We and vilible mndgnituce Pro- 
Es ths: RL TOR, 
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. fe gt is 1 this: « the bs we 
"ſee ſeems to en, as we remove fax- 
ther from it;“ that i$; its apparent mag- 
«"fitude is diminiſhed, * but the real table 
4 ſuffers no real alteration ;? ; to wit, in its 
„magnitude: therefore, it is not the real 
table we fee.” I admit both the premiſes i in 
* this Tllogiſm, but I deny the concluſion. 
«The ſyogiſin has what the logicians call 
& two middle terms; apparent magnitude i is 
the middle term in the firſt premiſe, teal 
4 magnitude | ' in _ the ſecond. Therefore, 
44 according to the füles of logic, the con- 
«+ cation is not juſtly drawn from the pre- 
R miſes. But, laying afide the rules of 


D 2 logic, 
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« logic, let us ne by the light of | 
« common fob.” 


YE} 


10 


"Lew i us {uppoſe, for a moment, dat! it 
1 the real table we ſee; muſt not this 
real table ſeem to diminiſh as we remove 
« farther from it? It is demonſtrable that 
Wit mut. How then can this apparent di- 
« minution be an argument that it is not 
the real. table? When that” which muſt 
% happen to the teal table as we remove 
farther from it does actually happen to 
the table we ſee, it is abſurd to conclude 
> from this, that it is not the real table we 
e I is evident, therefore, that this in- 
we! genious author has impoſed upon himſelf 
6 [Fr confouriding real magnitude with/aps 
10 parent magnitude, and that his argument 
is a mere sor HSM. wh 7 aſl ] 


* 


. / * th 
: 1 L714 4 : K e 7 1441 1 e 1 
1 1333390 _— 2 ny 
* 


4 1 eilte chat Mr. Hunie's argu⸗ 
© nent not only has no ſtrengtli to ſupport 
10 his ;: Fonicluſiony/bur e chat it leads to the 

** contrary 
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70 contrary concluſion; t to wit, that it is the 
real table we ſee ; for this plain reaſon, 
that the table we ſee has preciſely that 
apparent magnitude Which it is demon- 
ſtrable the real table muſt have when 
placed at yt diſtance,” e 
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Sven i 1s Dr. Reid's e in oppoſition 
to, Mr. Hume's ſyllogiſm ; in which it is 
ſurely the former who has impoſed. upon 
himſelf, and the ſophiſm WT, be 06 re- 
 torted upon him. 


„il 


5 Tra Ta 3 endowed with talents lo 
reſpectable as are thoſe of Dr. Reid, ſhould 
ſuffer himſelf to be deluded by ſo obyicus and 
palpable a fallacy. is indeed a memorable. in- 
ſtance. of the weakneſs of human reaſon, 
The whole train of argument here adduced ; 

this ſuppoſed detection of a ſophiſm in the 


plain ö and ſimple Px opoſition of M 7. Hume, 
does itfelf conſiſt of a ſtring of ſophiſms and 


exroneous notions from beginning to end. 
Þ 3 FiksT ; 
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Figsr ; the author conceives the diſtance 
of the table to be a relation with reſpect to the 
pęreipient; he ſuppoſes. it to be carried 
away from the mind when it is removed to 
a diſtance, from. the body; a mere prejudice. 
of untutored minds, but a notion, very un- 
wathy of one accuſtomed to view, ſubjects. 
in the light of philoſophy. White ; an object 
remains unchanged in its own, nature, the 
perception of that object, if che mind really 
has the power of perceiving it, muſt alſo e- 
main, unchanged. z 


" 4 
inn ieee 
* 


Ix the next place, therc Is an 1 obvious 
fallacy | running through the whole anzu- 
ment, imply ing the exillence of the very 


thing it denics ; that is, of a viſible object 


1 


diſtinct from the A or externa object, an 
Tu is 7 79 


ſubject to certain laws of variation utterly 


« * 
0 


conliſiene with the nature of che latter. 


TAIL rn de ach ienhe wont 


Ji the author ſeerns to be led away 
by the mere ordinary conſttuction of lan- 
guage, conſidering the term apparent as 4 


* you”. 


1 39 1 
quality or accident of which magnitutle is 
the ſubje@ 3 but this term, thbugh predi- 
cated of magnitude, obviouſiy relates to the 
percipient. Magnitude is only ſuſceptible of 
more or leſs, and the external table, With 
all its attributes, remains preciſely the ſame, 
baer it Fe 1 er or rok ee 1 


13 


Wu aAr Dr. Reid calls the two middle 
terms, rral or fixed magnitude, and appa- 
rent or variable magnitude, are inconfiſtent 
qualities which cannot exiſt at the ſame 


time in the ſame ſubject. Dr. Berkeley, 
from whom Dr. Reid ſeems to have taken 
up his notions of viſible and tangible mag- 
nitude, plainly perceived this, and he conſe 
quently maintains that there is ng common 
object of ſight and of touch. But Dr. Reid, 
allowing the premiſes and rejecting the con- 
cluſion, admits the abſurdity that the ſame 
body may have at the ſame time two dif- 
ferent magnitudes. Mr. Hume's — 
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{» The7external-table {has/a-determinatej-in» 
«lib variable magnitude; MIM orte eit 
Wehe object ſcen, has a variable | magni 
291 2d les „ yours 10 fi n , orvift age 
But theſe two qualities cannot ſubſiſt at 
the ſame time in the ſame ſubject: 
(1 Therefore, | the external table is not the 
N object ſeen. "61191 i no Hot 
A nen ol At elt often d 
LAN NO conceive ſow r logic than 
this is; and the ſophiſtry is to be found in 
Dr. Reid's reaſoning, which attributes to the 
fans: "ues repugnant and inconſiſtent qua- 
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Tae PS * If we pela for a 
„ mom t, that it is the real table we ſee, 
it is demonſtrable that it muſt ſeem to 
„ diminiſh as we remove farther from it.“ 
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' nana the writer hal — 
this demonſtration of which he ſpeaks ; the 
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41 
event tight have led him to a perception of 
his error. While we remove to various diſ- 
tances; the table certainly remains preciſely 
the ſame ; neither it nor any of its attributes 
ſuffer any alteration, whether it be ſeen or 
not ſeen. The ſeerning diminution is not 
any affection of the external table, but of the 
projection on the retina ; and thoughi ĩt may 
be demonſtrated, that the angles made by 
lines drawn from a point to the extremities 
of a figure, muſt diminiſh, as the figure is 

farther removed from the point from which 
the lines are drawn; yet this is not by any 
means a demonſtration that a mind endowed 
with the power of perceiving external objects 
which have a fixed magnitude, muſt perceive 
theſe, wr RR a ERIE 


| tionate to ſuch angles. nn 41 11 
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Jr mot anne vom gn 54 26 Atiyrrnin 
Tuis may conſtitute a law of vifen in be- 
ings framed as we are, but it can be no law 
of geͤneral percipieney; on the contrary it 
leads directly to this concluſion; that the fa- 
1 * | culty 
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 eulty.of light is net a power of perceiving 
external material objects; ſince objects per- 
ei ved by viſion have, in conſequence of this 
law, certain qualities and are ſubject to acci- 
dents, which cannot be predicated of external 
objects n frueh of be mind. 


* 248 4 


1 the writer wer ede that 
which muſt happen to the real table as we 
remove farther from it does actually haps 
e pen to the table we ſee, it is abſurd to 
% conclude from this, that it is not the 
„real table we fee,” But I would afk'of 
Dr. Reid, what in this caſe does happen to 
the real table by our being farther removed 
from it? Surely nothing at all. The dimi- 
nution which Dr. Reid calls feeming; is not 
ſeeming, but real; it is no affection of the 
real table, which remains the ſame in all 
cireumſtances of diſtance; hut it ĩs a. real di- 
minution of the projection or viſible' object, 
and which this writer throughout confounds 
witth e ckte hal bd. 
A . Urax 
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ron dhe whole, then, it appeats, that, 
Mr, Hume:s ſyllogiſm is a ſimple. and evi- 


dent truth, founded op this obvious propoſi- 
tion, that a variable and an invariable magni- 
tude, cannot be qualities of che ſame ſubject 
at the ſame time; and the charge of ſophiſtry 
fairly returns on Dr. Reid. But even the er- 
rors of ſuch a writer afford a leſſon to the 
wiſeſt; they may hence learn to propoſe their 
opinions to the world with moderation and 
diffidence, leſt a ſuppoſed: detection af abe 
errors of others may ultimately appear to be 
_ an $xpoſug of their n + 167 
11 tw331 Ml 
* HAVE, ak at at * . this Cir-- 
cumſtance, becauſe it is preciſcly à caſa 


in point, and tends to clucidate the . 


we are conſidering. „ 404, ,nortiadl 


Ir may be, however, neceſſary to ob- 
ſerve here, that the theory which Dr. Reid 
intended to overſet by the above reaſoning, 
is ſomewhat very diſtinct from , what, has 

been 
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1 
deen advanced reſpecting the prajections on 
the retina. The ſyſtem he oppoſed is that 
which maintains that the immediate objects 
of human perception are ideas. The philo- 
ſophers who embrace this doctrine may be 
diſtinguiſhed into two claſſes : the firſt, and 
much the more numerous, at the head of 
which we may place Mr. Locke, admit the 
exiſtence of the external or material object, 
which they conſider as the archetype with 
which the idea has a general conformity; and 
it is evident from the writings of this claſs, 
(among whom was Dr. Smith, who has 
treated ſo largely on optics) that they in ge- 
neral conſider the projections on the retina-as 
being very diſtinct from the immediate ob- 
jects of ſight, and as conſtituting only a ſtep. 
in the proceſs of viſion, | 


Tae other claſs deny altogether the ex- 
iſtence of external objects, or of material 
ſubſtance ; at the head of theſe we may con- 
14 Ae | | * | | ſider 
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1 3 
ſider Dr. Berkeley and Mr. Hume, whoſe 
ſyſtem has met with but few; followers 5 - 


, 


1 


1 010 
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The general principles Which have 
ſtated in the preceding part of this Section 
may, I hope, in ſome degree, aſſiſt in ſorm- 
ing a juſt conception of the ſubject tobe 
treated; but 1 am ſenſible there are ſtill ſome 
ſtrong prejudices to be ſubdued. Daene 
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The pain on the Retina the FOR 

+ Objeets. of Vifion; no identic  Objetts of 
Sight and Touch. — Simple Experiments 
brought t9 prove the firſt Pofrtioni. The 
Queſtion of ſeeing Objects erett r * 
d conſidered &. 
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IAN well aware that the account I am 
about to give of the proceſs of viſion may 


To the reader, who is acquainted with what has been writ - 
ten on the ſubject of viſion, it will readily occur that the prin- 
ciples advanced in the ſubſequent account nearly concur with 
thoſe of the ingenious Dr. Berkeley as laid down in his & New 
Theory of Viſion.” However the writer of theſe obſerva- - 

tions had formed his notions on this ſubje from his own re- 
flections long before the works of that celebrated author had 
fallen into his hands, and while refiding in a very obſcure and 
remote 


1 7 1 | 
at ' firſt ſubject me to the charge of ad. 
vancing paradoxes, or notions repugnant to 
common ſenſe, from thoſe who are not in 
che habit of eoiſidering the ſubject in a phi- 
loſophical light. However, I have little 
doubt, that a patient attention to what will 
de produced in ſupport” of the dodrine 1 
ſhall-ſtate, will get the better of a prejudice 
deeply imprefſed on the mind, from à long 
continued” habit of conceiving the objeck of 
ae ts be external and feimote, © 109 
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1 nav — rthc Firſt Section 
the marmer in which the proceſs of viſion 


is generally explained by optical writers 


in oppoſition to which, I have advanced, * 


that we have noe by fi ſi ght any perception of 
external objects, and that the projecłiont 
on * retina are the imapsülats and ſole 
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ſtood, that colour is nothing more than n 


thus the ſenſation of colour renders percep- 
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tion at more 1 


n br 218 023 PT, eon 
Andy 3 I ſup- 
poſe at this time it is in general well under 


effect produced upon the mind through the 


medium of the organs of viſon. The tayt 


of light collected on the retina by their n. 
tural action on the optio nerve eite the 


ſenſation of colour, with the conſequem 


perception of extenſion; and certain por- 


tions of this extenſion being limited and 


matked out by a difference of colour give 
riſe to the peroeption of viſible figure 


tible to the mind the figures projected on 

the retina: an altos _—_ conſtitutes. vi- 
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(Ss) | 
nerves and the brain irt ctuſing viſion ;" but: 
when fight is produced, there is an object 
immediately preſent to the mind; and the 
preſent queſtion is. not how this object 1is 


have, ſor thoſe: made on paper by a lens. 


If; the things we ſee are only ideas, AE, 
they the ideas of external objects, or ideas 
of the projeſtions on the tetina ] If they are 


 neral opinioti is chat the projectiens on the 
retina merely conſtitute a ſtep in the proceſa 
of viſion, and are only the means by whien 


the objects we fee, whether theſe be the 


of them, become viſible, That ſuch is che 


E Cix· 


opinion of optical 
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produced? Bot, What is it ). Should any 
ane choſe do maintain, that what I. call de 
projections on the retina; are only ideas, 1 
do not feel inclined to diſpute the, point 
however: we - have the ſame evidence for 
the exiſtence of theſe projections, as We 
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chat even now, While w 


againſt ſuch a notion, as I ſit, in my room. 
and view the various objects around me, 1 


1 
circumſtances mentioned in the firſt ſeQtion; 


and I appeal to the experience of every in- 
dividual, let him be ſkilled in optics or not, 
Whether, whilſt he contemplates the ſet o of 
viſible objects before him, conſiſting of 


buildings, fields, trees, animals, &c, and 


| Paſſes his eye over parts of his Fm, perſon, 


he does not conceive that —— is, beſides 
. == * 4 0 ien 70 


theſe, a ſet of objects projected on the re- 
tinæ of his own eyes, in an inverted order, 


inconceivably minute, and perfectly diſtinet 


Tom the things which he e An Nom g. 
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1 AM 1 ready to pony for my oyn part, 
writing expreſſiy 


can ſcarcely avoid conſidering them as being 
diſtinct from the projections which We 


know are formed on the retina. 1 am apt 
to conceive of my own eyes as being thoſe 


objects which I have ſeen by reflection from 


& mirror, and that theſe viſible eyes are the 


places 


places where the projections are formed. 
And it is in oppoſition to a perſuaſion fo 
general that 1 advance, that this ſet of ob- 
| jects which we ſee, theſe buildings, fields, 
trees, animals, &c. which we conceive to 
be external in regard to ourſelves, are really 
no other than the projections on the retinæ 
of our own eyes. * n 
Ix advancing this poſition the writer does 
not pretend to have diſcovered any new fact 
in viſion ; nor does the proof of this doc- 
trine reſt on any abſtract ſubtlety, or meta- 


phyſical refinement whatever; but on this 


plain conſideration, that the phænomena of 
viſion are utterly inconſiſtent with the fact 
of ſeeing external objects; but are all per- 
fectiy conformable with the projections on 
the retina, Some very ſimple and common 


em will be ſelefted to illuſtrate this 
d otrine FE. A Dd 4 g | 
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me ſcientific or geometrical part of optics 
will remain entirely unaffected by the poſition 
now advanced. The general Properties of 
ght, the laws of its refraction, reflection, 
inflection, &. will all remain as before. 
What is called the external object, from 
which the rays of light are ſuppoſed to be 
reflected, theſe reflected rays; and the image 
they form, are equally ſuppoſed in either 
theory. The difference lies only in this cir- 
cumſtance, that the former doctrine teaches 
that theexternal object is the thing ſeen; and 
that the picture on the retina is only the 
mean by which it becomes viſible ; whereas 
J. hold, that the external abyedt is only 
tangible, and that the image or projection of 


chis tangible- object is what in * yen 
e Wann 163 2191: 
0. elerg eng r doom & wen Hain 


my is the 1 ob opties to — 
to explain the various relations which theſe 
ven perceptions haye to the external or 
. | tangible 


Us 1 

the laws by which they are excited, and the 
changes they undergo from the variqus cit- 
eumſtances of light and ſituation. The di- 
rection in which light acts, the lows by 
which this direction is changed, with tho 
figures, are the chief abjocts of this ſcienae 
poſition: in queſtion. And it is worthy of 
remark, that the ſcience of optics is chiefly 
fity ot rarity of a medium, refraction, reflee · 

tion, &c. are all tangible notions ; and of two 
perſons of hom one is ſuppoſed to poſſeſs 
the faculty of ſight without: that of touch, 
and the other that of touch without ſight 
might make a much greater progreſs in com- 
prehending the principles of optics, than 
cho one who paſſeſſed fight. nen. 
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7 thing which we hold in our hands be a picture 


N 
IX. will, I know, be generally conceived, 
chat the evidence of ſenſe, the moſt direct 
of all evidence, is againſt the poſition. Is 
it poſſible, it will be ſaid, to be miſtaken in 
à matter ſo obvious? Do we not ſee that the 
objects by which we are ſurrounded are 


without ourſelves? Can we not extend the 


hand and take hold of a thing, and can a 


on the bottom of the eye? Or, again: Are 
not the objects which we ſee incomparably 
larger than our whole bodies, much more 
than our eye, and can the houſe which we 
ſee, or which We inhabit, be only an image | 
in the eye? TIC 7 * Hat gots o nor 
gi 0 inn. +a} v4. im att e nua 
Pnxjvie s ſuch as this arc ſtrong and 
not to be readily overcome: but have we not 
originally had other prejudices equally deep- 
rooted, which however have. been, removed 
by reaſoning ? Such, for inſtance, is that 


horizontal moon: this notion may be over- 


Biotest VWs —— eaſt to weſt: here 
— — geſt evidence ot 


ſenſe} but reaſon in time overcomes this pre- 
judice . And thoſe alſo ſtated above may by 
4 little patient attention to plain reaſoning be 
laid"afide: They are founded on the ſups 

poſition that the object of fight: is identic 
with that of touch, and on erroneous no- 
tions concerning the general nature of mag. 
dale eee rabiW 10; ein ene 
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nende eden 8 which the no 


tion of extenſion and figure is originally in- 
troduced to the mind; by the ſenſe of ſight, 
and by that of touch “. And extenſion and 
figure, conſidered. ans on be the 


Ds Berkeley b has — DEL Ky in his his 12 Theor « of 
Viſion,' to prove; that there is no identic object of — 
touch ; howerer, 8 this notion is not generally admit | 
by men of ſcience, and ſome attempts have lately been wk 
to overthrow his doctrine, though very ineffectually. If L 
have repeated any of Berkeley's arguments I en 
1 direct reference. jp 


way be deſcribed on paper, and another en 


1 * 
ſame, by whatever mode it may become pre- 
em t che mind that is, length and 
breadth are - equally: length and breadth, 


Whether accompanied by ſenſations of fight 
or of toueh . The eſſential properties which 


_ eofiſtityte'a circlo or a ſquare are common to 


thoſe figures, whether brought, before tho 
mind by one or the other of theſe faculties z 
and therefore the figure, conſidered geo- 
metrically, is the ſame /; but as one circle 


wood, and theſe circles, though their pro- 
perties are the ſame, are not identic, ſo the 
extenfion and figure preſented to the mind by 
fight, is not the identic extenſion and figure 


-prefetited to the mind by touch: that is, 


A %% hn m BODE! egen e eee 


Wi have no diffculty in allowing that 


: wand cannor be the object of the- ſenſe of 


imell, of ſight, or of touch; ot that edlour 


e e. nen en i eit nid melt vs 


Ia Dr. Berkeley and myſelf differ fomewhat in oor 
| N | 
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cannot 
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Carl 
cannot be ſelt, or the ſenſations of touch ho 

ſeep ; but fince; exten ſion and figure cannat 

be /gither perceived or coneei ved unaegom- 
panied. with, the ſenſations either of ſight, or 

touch, it follows, that the extenſion and 

equal ptopriety pretend to hear ſmells, or to 
catch a ſound in the hand, as to touch the [7 
thing which we ſee,: or to ſee the thing [ 
which we touch. | The: operation of each 
is perfectly diſtinct in its oun nature; and | ; f 
the aſſociation is only the effect of cuſtom bf 
1 2310 01111272 bur umu 
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23 Wann an ae — by reflection 
dum a mirror, no one would think of aſſo- 
ciating the tangible notions with it; for in- 
ſtancg, let a perſon take up an orange in his 
band, and hold it beſore a common looking- 
Slaſs, and he will ſee the orange in his hand 
by reflection, but he will not think of aſ- 
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and the thing he ſees in the glaſs are one and 
the ſame. But it has been already obſerved, 
that the object ſeen in the glaſs and that ſeerr 
without it are preciſely of the ſame nature, 
nor can there be the ſmalleſt reaſon in the 
nature of things for combining the ſenſations 
of touch with one rather than with the other, 
and ſince they cannot belong to both, they 
— ge (cc IA n Atte 
Nita n uren Bt erm p 
Ae . 0 ates 
by touch are not identic with that perceived 
by ſight, alſo appears from this, that they 
ſeparately poſſeſs qualities which are quite 
diſtinct and incompatible with each other. 
The extenſion perceived by touch has three 
dimenſions; that/percei —— 
two. Solidity, which is a direct object of 
touch, is no object of ſight; on the other 
hand, a diſtinction of figure on a plane ſur- 
face is no object of touch, but is a ſimple 


and direct object of ſight by difference of 
6 tangible figure and magni- 
tude 


1 89 1 
tude are permanent and in variable, viſible 


figure and magnitude infinitely mutable and 


— « (809-1544; ae 1199} fh BR 
Mer ane 31 to eigene tf Wonne 
A PROPER conception crak this circum- 

ſtance will tend to correct the above · men- 

tioned prejudices, and enable us to form juſt 
notions of the general nature of magnitude, 
which to human minds is merely a relative 
quality: we have no knowledge of abſolute 
magnitude, and the magnitude of any object 
can neither be expreſſed nor conceived but 
by means of ſome other 2 which 
2 ſcun aH olonigd 
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magnitude are not homogeneous throughout, 
they are not capable of any common meaſure 
or ſtandard. Vifible magnitude requires a 
ble meaſure : and ſince viſible magnitude is 
tranſient and fluctuating,. while that which 
Il | take 


1 60 1 


take the latter in general for a ſtandard of 
compari ſun: and the general terms for mea - 
ſure are taken from parts of the body, the 
inſtruments of touch, as an inch, or the 
breadth of the thumb; the ſpan, or ſtretch 
of the hand; the length of the foot; the 
ceudbit, or fore- arm; the ell. or full ſtretch of 
one arm; and the ſathom, or full ſtretch of 
both arms: all which can _ n 
eee 100 2918 Haiti 2c vag 
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oy is now, I think, W two. nnd 
years ſince the projections on the retina were 
firſt diſcovered by the ſagacious Kepler z 
and it was in making experiments on the 
eyes of animals that thoſe projections became 
known; and they are found to be fimilar ta 
other projections made by lenſes, and 
does not, however. appear, that this di- 
covery produced any change in the geneml 
perſuaſion, that the objects of ſight are c 
temal and remote. The 2 the 


Ait! : retina 


t 3 


retina wert ese e as the thinge 
ſeen; but only as a new-difcovered' ſtep in 
che proceſs of viſion, and as à ſet of object 
extremely minute when gone. e with the 
ee viſible 1 [e910 
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Bor this opinion of minuteneſs is entirely 
Suede miſconception, on a cormpariſon 
of the things which are ſeen with an imagi- 
nary ſet of things which are not ſeen. The 
external or tangible object can have no rela- 
tion in magnitude to the viſible object. If we 
ſhould propoſe to eſtimate on optical princi. 
ples, the proportion which the magnitude of 
the projected image bears to that of the ob- 
or bath as tangible; in which way only they 
can bear any relation or proportion in ragal 
as they rrally are, the one only tangible, the 
other only viſible, there can be no common 
meaſure or [ſtandard by which the relation 
can be eſtimated. Should any one doubt 

D this, 
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de let him conceive two objects, the ane 


only as viſible, the other only as tangible, and 
then attempt to compare them in reſpect to 
magnitude, and it will be found impoſſible: 
to ſay, that one is equal to, or greater or leſs 
than the other, would expreſs nothing. 
Tur whole of viſible nature conſiſts of a 
ſet of objects or figures projected on the 
retina, which; having a juſt proportion t6 
each other, agreeable to the Jaws of viſible 
figure, appear of their proper and juſt mag- 
nitude, which can neither meaſure nor be 
meafured by any external magnitude which 
is no object of fight. Our own bodies form 
a'part of this ſet of viſible objects, and our 


notion of the magnitude of the eye takes its 


riſe from ſeeing the eyes of others, of our 
own eyes by reflection from a mirror; and 
the notion of the mimiteneſs of the picture 
on the retina ariſes from ſeeing the projections 
in the eye of ſome other animal, and from 
e thoſe projections with the ſimilar 

__. objects 


I 
objects which, we ſee direct, and in reſpect 


to which they are extremely minute. But 


it ſhould be noticed, that what in this caſe 
the obſerver ſees are not the identic objects 
which the animal would ſee with the eyes in 
his head. The minute objects are not the ori- 
ginal projections in the eye of the animal; but 


this eye and theſe projections are again re- pro- 


jected on the eyes of the obſerver, and com- 
pared with the original projections in his own 
eye *. And when Dr. Smith ſet himſelf to 
calculate the magnitude of the picture onthe 
retina of the ſmalleſt viſible object, it was 


in fat the magnitude of theſe re- projection 
which he was eſtimating, When, therefore, 


it is ſaid that an object is much larger than 
the eye, all that can be, meant js, that it is 


larger than the eye which we fee ; but this 


eye which we ſee is only, like other viſible 
objects, a figure projected on the retinas 
and the eye, properly ſpeaking, and conſis 
Mort har Ising io Smet 46 549 3612 44 
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become an object of — we nm 
oy notion of its abſolute magnitude. 


ee eee em 1 hope, be 
ſufficient to remove the prejudices above 
ſtatedd; and we wah ol proceed 0 che 
mne t af 491 bd 
G et n bat udn thaw & $44 ad 
Fu a pity vey of expetintne whit 
might be adduced to prove that the projet 
tions on the retinæ are the ſole objects of 
viſion, 1 ſhall ſelect a few which are at the 
—— ng * — wor e 
dei. eur 
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I is a fact well known to thoſe who have 
ſtudied opties, that in a certain poſition f 
the eyes the object to whith they are directed, 

thbugh'equally projected on each retina, ap. 
pers fingle; "and it has been generally fuß- 
poſed, that in this caſe the projection falls 
on the center of each retina, er on points 
13 N | N . 


6s ] 


ſimilarly ſiuusted in neſpeck 40 the centres, = 


and theſe points have by optical writers been. 


536 — g_n fel an Amie _ 


1 11 eee eee 
theſe points to depend on the cireumſtanca of 
the ſingle appearance of the object projected. 
and not on a ſtrict geometrical fimilarity-· 
The fact is well eſtabliſhed; and it is alſo 
well, known, chat if by any means the ſitua- 
tion, of, the projection on either eye ſhould, 
be changed, the other remaining the ſame, 
two ſumilar objects would become viſible, 
expreſſed, the object would appear double; 
and as this ſingle appearance cannot be ac- 
counted. far. by any of the known properties 


of light, or general laws. of refraction and 


projection, it has been made a queſtion, 


. d e © ae eee, 


nber ot whether it he M8. 


n thr To ron wif ho 
Tais 


hien 


canſequence. af ſome original Jaw {io the, 


t 66 


Tuts queſtion will be conſidered Mead 
at preſent e have only to do with the fact. 
And it is here to be noted, that though the 
pictures which fall on correſponding points | 
of the retinæ appear ſingle, the — | 
eee eee | 


Ne po oft rr iy in tarts gh 
pre 0 8 bat, if — 
figures perfectly ſimilar and equal in magni- 
tude ſhould be applied one over the other, 

the outlines of the two muſt coincide and 
form one figure, The effect of viewing 
ohiects through two tubes. one applied to 
each eye, is well, known; if ſuch tubes are 
properly applied, and two ſimilar objects, as 
two guineas, placed one in the axis of each 
tube, the projections, will fall on correſpond- 
ing points of the retinæ, when. the axes of 
and che two, guineas will be ſeen under one 


outline and become undiſtinguiſhable. This 
effect is ſimilar to what occurs in the ordi- 


nary uſe of the cyes ; the, two! projections 


6 6 J 


are ſeen under one outline, and the effect is, 


to render the appearance more vivid - 
Mr Hoh ict ADIOS N. 7 I 131 b 
Bor if, while looking ſteadily at any oba 
ject, the globe of one eye be made to robe 


in the ſocket by means of preſſure with the 


finger, the ſituation of the projections on 
the diſtorted eye muſt be changed, and one 
figure will be ſeen to ſlide off as it were from 
ch other and ts dtn jects peſo 
fimilar will now become viſible, the one 
ſituated above or below, on one ſide or the 
other, according to the direction in which the 
preſſure is made. This experiment mult be 
familiar to all, and has frequently been 
noticed by the philoſopher; and it is to be 
noted, that the two objects will be equally 
accompanied with all thoſe acquired notions 
which ariſe from the ſubſtitution of viſible 
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Bor the eircumſtance to which we are now 
to attend is this, that the objects we now ſee 
are two diſtinct things, and not one and the 
ſame! Writers on viſion ſay, that in this fitu- 
ation an object appears double. But in this 
phraſe there is a degree of inaccuracy unwor- 
thy of ſcience and bordering on contradictionz 
for the article before the ſubſtantive denotes 
one thing, but the word double denotes | 
two things: What then is a double object ? 
Is it one or two objects? But let us leave 
words and attend to things. That the ob- 
jects which in this ſituation J ſee are two 
diſtinct things, is a clear certainty.” They 
ate ſimilar; it is true; but ſimilarity is not 
identity. That they may be each excited 
by the ſame tangible” objectx ] adrnit; but 
this cannot make the two things to be only 
cluſion, that the things ſeen are the projec- 
tions on the retinæ. It is as impoſſible for 
the fame thing to be sE EN at the ſume time in 
two diſtinct places, as it is that it ſhould 

WD  EX1ST 


TS} 


BX1$T at the ſame time in two different 
places: and as the two things ſeen have each 


equal claim to reality and externality, they 


muſt be either both real or both appearances; 


and we can only avoid the abſurdity of ſup- | 


poſing that external things may be made by 
preſſing the eye With a finger, by admitting 
that we ſee only the projections on the re- 
tina; the one is a projection on the right 
eye, the other a projection on the left. If 
we now withdraw the preſſure, the two 
objects will be ſeen to unite or coaleſce into 


one figure; in this caſe, the ſingle object i 


compoſed of what. before appeared as two. 
and as they were not external while ſeparated, 
the mere junction under the fame outline 
NE them ſuch./ .,.,., 1 ts * 
45 h ale ee of 

. the a here uſed will 1 
equally againſt the generally-received ſyſtem 
of ideas; for this theory ſuppoſes a ſet of 

external objects, as the archetypes to which 
the ideas have a perfect conformity, and 
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conſequently the two viſible objects in tlie 
above caſe would require two Dr or 
external vate | 

| "4p ethane of ſeeing objects by 

reflection from a mitror, has already been 

| N conſidered i in the Firſt Section as an inſtance 

"| of erroneous conception on the ſubje& of 
\ viſion. This ſimple and familiar experi- 
ment may be again introduced as a proof 
that we ſee only the projections on the re- 
l tinæ ; for, as has already been obſerved, the 
object ſeen by reflection has equal claim to 
reality and externality with that ſeen direct; 
the two things are preciſely of the ſame na- 

| ture, and ſince they cannot both be real 
external things, it follows that neither is; 
and it would be a fruitleſs attempt to aſſign 
any ſolid reaſon for aſcribing externility to 
one while Ut F to the other. qu, 


1 4 D 


| Abs fathilliar en utterly 
| inconſiſtent with the fact of perceiving the 
external 


I 


exteral, objec, of any, idea, eorsſponding 
with ſuch, an object, is, chat of ſeeing 
through a polyhedron or multiplying-glaſs. 
When an ohject is ſeen ſingly through any 
Manſparent ſybſtpnes, 38, Waſte, the Firfams 
ſtance is never ſuppoſed to affect the reality 
ol the Object ſeen ; as no, object is. con- 
ceived to be leſs real and external from being 
op. through, 6 window-glafs. |. imo 


Ns 
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| Svrrosk then a laſs, with three o1 or more 
2 faces cut on it; on putting this to the 


, ve ge ditintly as, many objects as 
Derm: an fac? en the ;glaſe;;.;] 5k, ets 
What are theſe? They are certainly diſtinct 
from each other, and, though ſimilar, are are 
not .identic,, They cannot ſurely be all ex- 
ternal things; ; but either of them been 
through a ſingle face of che glaſs, or vnac· 
companied with the * would have been 
accounted a real external object. Their 
claim then to reality is equal; and fince they 
 canngt be all external things, it follows, that 
PR not 


excited by particles of light which 1 left 
the ſun eight minutes before th 


« nl 
e enen as the truth is, _ 


al equally 3 er retina. 
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Tux laſt argument 1 have to mention is 
drawn from the motion of light. 


Ir is now ſome years ſince aſtronomers 
diſcovered that the particles of light had a 
progreſſive motion of extreme velocity, 
which they found means to calculate; and 
it has been diſcovered that light takes up 
about eight minutes in paſſing from the fun 
to the earth; from whence it follows, that 
the viſible object which we call the ſun is 


the eye; and the obvious cqhſequence is, 


| that if the ſun ſhould be carried beyond the 


ſphere. of human perception or ſhould. it 


be at once annihilated, we ſhould ſtill con- 
tinue to ſee for eight minutes that object 
which we have been accuſtomed to conſider 
as. the ſun ;. wherefore we cannot maintain 
1 that 


EW 


without*tnaintaining the abſürdity that" un 
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Ir would be N to produce more 


experiments, though many immediately pre- | 
ſent themſelves; and I probably have al- 


ready dwelt too long on a ſubject which 


ſome writers would have compriſed in much | 
leſs! compaſs. Every circumſtahce in the 
above ſimple and familiar phenometmm is 


utterly inconfiſtent with the fact "of (ſeeing 
external objects, or ideas which correſpond 


with them; while it is in every particular 


perfectly conformable with the projections; 
and we may therefore lay it down as an in- 
diſputable fact in viſion, that the images 
projected on the retinæ are the immediate 


und ſole objects of the viſual faculty. Theſe 
are the viſible perceptions, which by habit 


are ſo intimately aſſociated with the objects 


en a ak be ſeparable in the or- 
e e e N 
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\ ohjet wur de perevived which has no ex- 
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—— ariſes, chat almoſt inſur- 
Fein 4 and te thing which we bn. 
one and the ſame. . ans, 
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| Aetna eee ſo 
atcuſtomed to confidet as relative to itſelf, 
n, im fast, only a relation among the viſible 
bhbjects themſelves. We form a conception 
_ equally'with other viſible objects; in only a 
 pobjettion'on the retina; and the remotene(s 
| "'br-extternality'of an object is nothing more 
5 n its ſituation een to this ble 
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Vue Bor it il geen be fad, Suess is 
Allowed that the theory now advanced will 
male no change in the demonſtrative part 
ol the ſcience of optics, to what purpoſe is 
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Ceiente will ariſe from 1 chen : 
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To this 1 [ould lee, that it 2 24 
muſt ever be of importance chat we ſhould 
entertain correct notions concerning the ope- 
ration of the ſenſitive faculties; and though 
no immediate advantage to- the ſcience, of 
optics may at preſent reſult from it, yet it 


is a fact in the general philoſophy, of the 


hurnan mind highly worthy of notice, and 
from which various important deductibns 
may probably be mech reſpecting peteij- 
piency in general. The preſent, however, 
is not the time for es the N in 
| that line. 0 


Box Foley is one mag which 1 been 
much - agitated - among optical writers, in 
which the poſition juſt proved will certainly 
apply to ſome advantage; the queſtion is 
this, Why do we ſee objects erect by means 


if, inverted; images? Every one moderately , 


queſtion has occupied the attention of op- 
tical writers; but if we admit the theory 
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no ſtated, the queſtion itſelf - vaniſhes ; 
for it implies what is not a fact, namely, 
that the external objects are ſeen, and not 
the images; but the truth is, that the images 
are not inverted, for the objects we ſee art 


THERE is a ſolution of the above queſ- 
tion by Dr. Reid, on which I ſhall make 
a 'few-'remarks,' becauſe the author draws 
from it a concluſion which I conceive to be 
altogether inconſiſtent with the nature of vi- 
ſion; which is this: that if the projections 

on the retina had been the reverſe of what 
4 they now are, the mind would have ſeen 
« all objects in an inverted poſition. This 

author has laid it down as a law of nature 
in viſion, that we ſee objects in the direc- 
tion of a line paſſing from the picture on 
the retina through the centre of the eye; 
and by this law of nature he ſolves the 
queſtion; ſince che lines thus paſſing from 
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the extremities of an * 
ons retina muſt deer "on each aa 
Bor n is Wen nit 
the knot ; it is only faying that we ſee ob- 
Jes erect in conſequence of a law of na- 
ture; and when this law comes to be ex- 


plained, it ae che fact ſelf "_ 


——— lot aner 
auf nature inen I can en 
underſtand ſome original mode of action 
its natural effect on the mind; and not thoſe 
habits of aſſociation which are founded on 
cuſtom and experience. Thus, the habit 
of aſſociating the notion of diſtance to cer- 


tain viſible perceptions, though general 


priety be termed a law; of nature in viſion, 
becauſe it does not ariſe from any circum- 
ſtance in the ſtructure or conformation of 
the eye, nor is it deducible from any known 
in I | prin- 
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prineiple in optics, but is founded on expe! 
rienee, or on the habit acquired of com- 
bining tangible with viſible notions; and it 
is very poſſible, that a human being with 
perfect eyes might be placed in ſuch cireum- 
| ſtances as never to acquire" this experience, 
and conſequently never to unite to his viſible 
perceptions the notion or conception of diſ- 
tance in a line from the eye; and ſince the 
direction of an object from the eye implies 
this kind of diſtance, and is indeed a mo- 
dification of it; it cannot be ſaid that we 
ſee objects in any direction from the eye 
| in conſequence of any lau- of nature in vi- 
ſion. Meanings 


Wx know by experience, that an object 
is only ſeen clearly and diſtitictiy when the 
projection falls on & certain point of the re- 
titia, generally ſuppoſeck to be its centre. 
This point is the centre of the field of ve, 
ant! the viſible place of every other object 
is 1 by its ſituatiou on the retina 
lr ID relative 


bt 9% 1 
relative to this centre; and from the habit 
of directing the eye upwards or downwards. 
or to one ſide or the other, in order to bring 
an object on the centre of the retina, tbat 
it may be diſtinctly ſeen, is derived, the | 
an object is only to bring the projection on 
the centre of the retina. Dr. Reid's. ſolu- 
tion therefore only amounts to this, that 
objects appear erect from the habit of judg- 
ing them to be in a certain direction from 
the eye; which 1 conceive to be only ex- 
preſſing the fact in other words; the queſ- 
tion is, Wbat is , the, foundation of this 
judgment? | hob 


— 


. one know that inverſion is only 
a. relative term. One individual figured. 
object exiſting in abſolute ſpace, whatever 
might be its ſituation, could never be in an 
inverted poſition ſo long as it remained 
ſingle; two objects at leaſt are neceſſary to 
give riſe to the relation of inverſion and 
34305 the 
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object, diſtinct from the fet, would be ne- 
ceſſary to ſerve as a ſtandard of compariſon, | 


ede right or lelt hand. But. this head on 


right or left hand, are equally vifible objects 


the: fame: holds true of a whole ſet of ob- 


zn Which, he r 


1 
never. be inverted, whatever might be their 


poſition in abſolute ſpace. Here ſome other 


or in reſpect to which the other might be 
inverted. 8 F i "IF" + >» 7 (34. bi] 
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28 whole of viſihle nature conſiſta 
en of figures projected on the retine, 


made perceptible by the ſenſation of colour, 


which, ſo: long as they preſerve their rela» 
tive poſitions. among themſelves, cannot be 
inverted. We call that the upper part which 
is toward our head or toward the Aky, and 


chis ſley, or the ground or our fect, and-tha 


projected on the retina. - That, object iy 
LS. erect 


== | | 
ere& whoſe upper part, or that part which 
points toward he thy, is poſited on the we- 
tina toward that part where the ſky itſelf is 
alſo poſited” on the ſame membrane; and 
that object is on the right hand, whoſe poſi 
tion on the retina is on that ſide of it where 
he right hand t is all pole. 


ad does the abſolute ds 
ject in reſpect to the retina itſelf determine 
its exectneſs or inverſion ; for in every in- 
clination of the head the general ſituation 
of the objects on the retina muſt alter, 
while, their relative poſition remaining the 
ſame, the objects preſerve their erect ap- 
pearance, In a recumbent poſture the pro- 
jections will be tranſverſe on the retina, but 
the erect appearance will remain; and that 
equally, whether the upper part of the ob- 
ject is projected on the right or on the left 
ſide of the retina, according as we lhe on 
| ehe or on the other. 


« «$1 
'- WELSH 


. 
Le us now ſuppoſe, for the thing is 
dirth in one poſition 3 his limbs and head 
to be made immoveable, and all intereourſe 
with beings ſimilar to himſelf to be abſo- 
wmeely pretluded. Such an one, his eyes 
bdraeing perſect and bis fight free, would have 
1 ſame viſihle perceptions as another; and 
LY whatever may be truly called laws of nature 
ni 'viffon would take place in this being; 
but as the could not, in this ſituation, ac- 
quireithe habit of combining tangible no- 
tions with his viſible perceptions, theſe laſt 
muſt conſequently remain ſeparate and in 
their original form. Such a being wovld 
perceive a conſtant ſucceſſion of viſible ob- 
jets appearing and vaniſhing from ſight 
after various modes. The diminution of 
apparent magnitude, the various gradations 
of light and ſhade, and other circumſtances 
which to us ſuggeſt diſtance; would to him 
be only a variation of appearance. He 
would have no notion of the figure of his 
8 own 
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own body, or of his on cyes conſidered as 
the inſtruments of ſight and every thing 
would ſeem to him as within bhimſælf. The 
poſition of objects would; be in his appre- 
henſion only a relation among themſel ves, 
but no relation in reſpect to himſelf as the 
percipient z the diſtance of one object from 
another would appear only as a diſtance on 
the ſame ſurface; but of, diſtance or direc- 
ton from hl ba would have no idea. 
Wb. eee Wo het: Ae ores 4 
- Buch this ee. aca ſee all objects 
and that is, he would ſee them in their 
true relative poſitions, in reſpect to each 
other. If he ſaw a tree, he would ſee. the 
trunk toward the ground and the branches 
toward the ſky. If he ſaw a man, he 
would ſee his feet on the ground and his 
do. The objects on his retinæ would 
-occupy the whole of viſible ſpace. And 
in order to form the notion of inver- 


ſion, ſome) objeRt diſtin from dhe things 
AFC G 2 he 


4 UW 3 
he ifaw would be neceſſary, in reſpect to 
which they might be inverted : but ſuch 
might be thei real original poſition of theſe 
objects on his retinæ, whether vertical, in 


either direction, or horizontal or oblique 
ſor, the poſition of the objects being merely 
a relation ſubſiſting among t᷑hemſelves, and 
perceives them, it follows, that ſo long as 
they preſerved their true relative poſition 
in reſpect to each | other, they muſt appear 
to the percipient in their proper or erect 
ſituation; for there can be no inverſion of 
ene. ſet of ee in abſolute ſpace. 


were Dr. Reid ru: e. . 
if the objects had been originally, all pro- 
jected on the retina, in a ſituation 
of what they are now, they Daw 
appeared to be in an inverted ſituation, I 
think he totally miſapprehends the matter; 


for, 
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fer, be erection or inyerfiofl hae -n depen- 
dence whatever upon the abſolute poſition 


of the tohoſe ſot of objects And had this 
been the order in which nature had placed 
the objects on the tetin2y the notion 'of+ 


touch would, by experience and habit / be- 
come regularly aſſociated to this order of 
appearance; for the body and limbs: wolild 


in this caſe hive the ſame velative poſition 


it reſpect to the W ng objects as they 
have now! ins NH Der on 
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Ix it were required, for en to reuck 


an object from the ground, or from above; 
the head; ' we ſhould of courſe extend the 
hand toward the place where the object dp- 
peared to be ſituated. If an object weis 
ſituated on either fide of ns, we ſhould; in 
order to reach it,” naturally extend towards it 
— — on the fane 
ideas the bj? (HL th, £4 4 IE nA 
L £49404, ur, lg 0s N , M 
VUron the en rpg that opti- 
cal writers have perplexed themſelves in 1 ſolv- 
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ing UdifHewey ofthe bott inaking- The 
notion of inverte@imapes is founded on com- 
paring the ſet of objects which we do ſee" 
with an imagiuary ſet of things which we 
do not ſee. If we could ſec the objects as 
they would appear projected in the eyes of 
a hying body, we ſhould fee them inverted- 
with reſpect” to thoſe we ſaw direct: but; 
as has been already noticed, the things we 
ſhould ſee in this caſe would not be the reaF 
projections in the eye of another, but a mi- 
nute ſet re- projected on our on eyes; and 
ſince it follows from the common laws of 
projection, that theſe minute objects would 
appear in an order inverted in reſpect to the 
real projections in the other eye, we muſt 
allow, if we call the former inverted, that 
1 9 S* 
qt LOI Lol JR; 044; cz. Nan al | 
Ae iin queſtion eee bas 
been at leaſt equally agitated with the former 
is, How we are to b — * 
N ua Ne 
a 018 evils! Ar Ir 
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Ir is a, well-known fact, that; in order 


it is neceſſary that the eyes ſhould be. in a 
certain poſition in reſpect to the object, or 
that the projections of the ſame object on 
each, retina ſhould, fall on certain points, 
which optical writers have called -corre-- 
ſponding points; and this correſpondence 


has by ſome been attributed to cuſtom 


and experience, and by others conſidered as 
che conſequence of ſome original law in the 


. * 
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ay gie un! Seel tas. 20nd 
be. W ells conſiders the ſingle appearance. 
as the neceſſary reſult of a la whereby, gbr. 
jects. appear to lie in a certain line of direc- 
tion; which law is, ſuppoſed. 20, atk. ach 
eye when uſed ſingly,” in the "fame. manner 
as when. the two are uſed. conjointly 3 in 
conſequence, of Which law: an object in a 
certain ſitustion, appcaring to. each eye 10 
lie in che ſame line of direction, ag} % 


courſe appear l 
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Tuis theory of ' viſible direction adi. 


conſequenees will form the ſubject of . 
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ot Fig, deren the foregoing\ account af vition 
ſpoken, of the 8 objects as being real and external ; 
be afked'by certain perſons, on Whit prdund 


e 08 N N ned to the tpugiales, Haver 
than to the viſible object? But the diſcuffion of this queſtion, 


| would lead us into the depths of abſtruſe, metaphyſical tea · 
ſoning, and is foreigu to our preſent purpoſe, I am ſenſible 
that the principles of Dr. Berkeley and Mr. Hume reſpect 
1 by ſeveral perſous of (eri 

N Bt e ;prejent day, aud I believe are daily 
Jer ever, F* Ae that what has been 
advanced, reſpefting viſſon is nat affe&ted , by | this « 
which ever way we take it. They who embrace the ideal 
ſynem | muſt allow that there is a certain proceſs of nature 


in vifjon whether" the objects concerned in it haye any per- 


Ll 


mapent exiſtcyce independent of the mind or not. The 
tangible object; the Tays of light; the projections on the 


retinæ are not abſolute non-entities : they are certain things 


cognizable by our faculties, whatever may be the nature of 


their abfolute exiſtence ; and to theſe philoſophers I ſhould 


as having a relation to, and connection with, one part of the 


ſay, that, optical wiriters in general explain the viſible object 


proceſs, namely; that which we in general +confider as the 
external object, | whereas I conſider. the viſible. object as | 


being connected with, and dependent upon, 'a different part 
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Dr. Wells SR VV. "_ Dirzfron 
examined, and the Queſtion; Aby Otjedis 
W rg Two Eyes 2 eonfuered . 
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I NOW propoſe to examine 
vifibte direction laid down by Dr. Wells, 
al particularly to conſider Whether ĩt realiy 
affords a an adequate ſolution of che queſtion, 
Why mn nx om fingle Ren Rn by beck 
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doxen, reſpecting the true nature of the immediate objects o 
ſight, I find myſelf in ſome degree under the neceſſity of 
conformibga0times tothe general mode of expreſſion, and I 
Five this notice, in order to prevent ſuch lnſlaices roin being 

brought againſt me as a contradiction of my oh doctrine- 

\-Pattogorar in general would require; equally with the 
ien of chemiſtry, a new nomenclature and a new conſtrur- 
tion r ourſelves with riet 


accuracy. | | 
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1 HAVE hitherto conſidered | it ASA fact in 
viſion, that objects appear united when their 
projections fall on the centers of the retinæ, 
or on points ſimilarly ſituated with reſpect to 


the center; but ĩt may be neceſſary to obſerve, 


chat in ſpeaking of. the center of the eye, or of 
che retina, and of ümilar points, I. de not 
conceive that abſolute geometrical accuracy 
is required; for true geometrical figures are 
mere creatures of the mind, and hay no ex- 
iſtence/ among external objects: An abſo- 
Jutely perfect ſphere. or cube is nowhere to be 
ſaund in nature. It will, I apprehend, be 


generally allowed, chat, in a ſound, Nate, of 


the eye the point where the optic axis termi- 
nates on the retina may in reſpect to ſenſe be 
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. Warn we tne” — the uſe 9 — eye, — yo pere 
reaſon to ſuppoſe it adapted with no fmall degree of accuracy to 
its peculiat functions; and I conceive it to be probable, from 
the nature of the eye conſidered as an optical inſtrurvent, 
that the ray of light which paſſes perpendicularly through the 
center, of the cryſtalline comes to it unbent, and is in fact 


che true 1 axis. If the obſervations of anatomiſts are 
founded 


1 J 
the definition of che optic axis Which Dr. 
Wells has laid down. If the termination of 
this axis on the retina is not preciſely the 
center, ſtill I conceiveſthat the lauf viſihle 
direction mentioned”: by Dr. Smithoand» by 
Dr. Reid, will not be affected: hy uch 


trifling deviation from ſtrict geometrical pre- 
ciſion. It is a fact, that points whoſe: ꝓrb- 
jections on the retina are the terminatiuns of 
theſe axes, appear united ; and the queſtion L 
mean to con ſider is, Whether this apparent 
_ union is the gauſc. of ſome law of viſible 
arection from the eye? or, Whether it reſults 
from ſome original property independem of 
5 * law of viſible direction? / Ar ẽ, 
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des daeipetinns made on the eyes of dead animals, 
the preciſe form thus determined cannot, I think, be depended 


upon. However, it ſeems an acknowledged fact, that there 


are certain points of one retina which correſpond with certain 
points of the other; inſomuch, that the objects projected on 
theſe points reſpectively appear united: the correſpondence of 
the points. cone is founded og this property of producing 
a fingle- ue dere EE vpe ee 
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etzt v agree with Dr. Wells in re- 
Jecting the opinion of Dr. Smith, ho de- 
rives the union of theſe points; or. the ſingle 
appearance; from cuſtom or the habit of 
correcting? viſible notions by the knowledge 
acquired from the ſenſe of feeling ; and I 
ſhould think it a ſufficient object ion to this 
ſolution to ſay, that if che fingle appearance 
n founded on a knowledge of the unity of 
the external object, derived from the ſenſe 
of feeling; a ſingle appearance ought not to 
take: place w hem we previouſly know there 
are two external objects 3 but it is a wells, 
know fact, tliat two diſtinct fimilar objects 
may, in a certain ſituation of the eye, be 
made to appear as one; however, indepen- 
dent of this, there are various other inſur- 
mountable Red: thi ſolutions 007 
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fenſe of feeling, which has frequently been 
adduced as an inſtance of fallacy in that ſenſe 
of @ fimilar nature with the fallacies of 
J | Gght 3 
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Seed tao e donklcr habit 


fioned by feeling any object. as 4 button or 


a; marble, with the oppofite-fides of two 


contiguous fingers laid acroſs ii but this ſqꝑ· 
poſed. fallacy is tounded on the inaccuracy 
of our conceptions reſpecting the unity pof 
an object for to ſpeak ſtrictly, the diffe- 
different things; and it is impoſſible to ſeel 
the ſarne thing at the ſame time with two fin. 
gers, becauſe two fingers cannot at the ſame 
1 the ſame part of 
— % 0295080 +opnaraty o 21 
22 do ist rt 3207 row 33 a 6 n 
—_ caters which/in our judgment 
conſtitutes the unity. of an object has, in 
this caſe, no relation whatever to the ſenſa . 
tion, Let a marble be firſt felt with the 


poſite ſides of the marble are what awe. ſeel 


with the different fingers. Now, ſuppoſe 
„Lt et VI RIERL <6, atritm AL 2k tale 

* Tu — is mentigned by Dr, Smith in his 

| Syſtem of Optics. 
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ine: marble to be cut into two parts, and let 
each part be felt reſpeRively by the ſame 
fingers as before, uncroſſed; in this ſituation 
we ſhould not ſcruple to ſay, that we had a 
feeling of two diſtinct things; but what we 
ſeel now are preciſely what we felt before; 
and I find, that when feeling an object with 
my fingers ſtretched apart, but not croſted; 
1 can, with a ſmall degree of attention: 
catch the ſame notion of duplicity as when 
the fingers are croſſed ; the truth is, the fal · 
laey lies in the judgment we form of the 
relation which the parts felt by the different 
fingers have to each other. But in the caſe 

of ſingle viſion the bireumſtances are entirely 
different; for here the very ſame points of 
what we call the æxternal or tangible! object 
are ſeen by cach cye. I have adverted to 
this fact reſpecting the ſenſe of touch, as 
ſerving to ſhew how apt even perſons accuſ- 
tomed to deep inveſtigation are at times to 
think with inaccuracy.— But to proceed. 
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Du. Reid is of opinion; that the apparerit 
union of the centers and. ſimilar points of 
the retinæ is the conſequence of ſome origi- 
nal law of our conſtitution; in which doc- 
trine I am inclined to concur, ſor reafons 
which will be hereafter mentioned. To this 
opinion Dr. Wells objects, that it ſtands in 
oppoſition to a very extenſive analogy, Which 
teaches us, that when two organs of a ſimilar 
cotreſponding parts of ſuch organs are found 
to be at equal diſtances; from the plane 
of partition; agreeable to which rule, in- 
ſtead of a correſpondence between points 
ſimilaaly ſituated on the retinæ with reſpect to 
tho center, we ſhould have a point on the 
right. ſide of one retina correſponding with 
a point at an equal diſtance from 1 
on the left ſide of the other retina. Th 

| CHAMPS We amor Yet £11 mens 
T Tan objection, however, appears to me 
to have little eight; but while I ſay this, 1 
muſt confeſs that my knowledge in anatomy 


e is 


11 
; is (80 limited to render me competent to a full 
diſcuſſion of the queſtion... There is, -how- 
ever, one circumſtanoe reſpecting the; human 
eyes which, I think, may account for hat 
Pr. Wells terms a violation of a very ex- 
ten ſive analogyiʒ this is, the parallel motion 
tioned by Dr. Wells to the motion af ſuch 
ilar organs, we ſhould naturally expect 
that it would be in oppaſite directions; that 
move to the left, in order to preſerve an equal 
diſtance from the plane of partition: but we 
know that there is a law of motion in the 
eyes directly contrary to this; and that uvhen 
one moves ſo as to increaſe the diſtance of 
the centre of the retina: from the plane of 
in ſuch a manner as to cauſe the centre of 
* retina to Abe this plane. 
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4 r are fix muſcles be- 


longing to each eye which regulate their ma- 
A tions, 


1 7 1 

rwo'-vblique muſcles. ' | Now it appears to 
me, that, agreeable to the rule here mentioned, 

we ought to expect dhe corteſponding 

muſcles to act at the ſame time, the external 
ſtraight muſcle of one to act with the ex- 
ternal ſtraight muſcle of the other eye, and fo 
of che teſt; and in that ſet of motions which 
regulates the inclination of the optic axes to 

each other, this really does take place; but 
in the more general ſet of motions by which 
the eyes are carried together to the right or 
to the left, the external muſcle of one acts 
with the internal muſcle of the other: and 
if it could be ſhewn, which 1 apprehend is 
Probable; that in general where there are dou- 
organs act together, there would then appear 
a reaſon; drawn from the nature of the func- 
tions of the eyes, for departing in this in- 
Nance from the general analogy. To this 
we may add, that if fingle viſion be the con- 
2 united impreſſion or ſenſation, 
$456 H which 


Ln 

general laws of optical projection require, 
that this property ſhould, reſide in points, 
which do not agree with, that rule of correſ- 
Pondence which takes place in other double 
organs, whoſe. functions are different: and 
theſe conſiderations appear to me ſufficient 
10 invalidate the arguments d priori Which 
Pr. Wells has founded on analogy, 4, 


JUL {oo e e ee e eee 1 
Wirn reſpedt to thoſe derived fron. the 
conſequences 0 of Dr, Reid? 9 theory, J haye 
but little to obſerye. The firſt is founded 
on that writer" J notion concerning viſible 
| place, in which I totally differ from him: 
original Nude place does not include either 
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gard to : the ſecond, is will 1 thigk, appear 
that the 5 are in lo o of Pr. Reid, and 
that an object at reſt docs appear io moxe 
as ſeen. by abend eg alternately, 
of which more will be > {aid hereaſter. The 
ee relates to ach of en 
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om which a dot competent to ſay tnuch, 
never having had opportunities of making 
obſervations on ſuch caſes; but conceiving 
them to be anomalous ſubjects, I ſhould not 
conſider it as making againſt the general 
doctrine, even if it ' ſhould” be found, that 
the points where the optic axes terminate in 
ſuch eyes do not appear united; and indeed 
this caſe is no more to be reconciled to the 
theory of Dr. Wells than to that of Dr. 
Reid. Having made theſe remarks on the 
objections brought by Dr. Wells againſt the 
theory of an original correſpondence between 
the centres and ſimilar points of yn retine, 
we © may proceed. | 


2s! 
1 — 8 3? Ex 


Ou important eblervaticn which occurs 
on tlie outſet of an inquiry concerning the 
cauſe of fingle viſion is, that it can be no queſ- 
tion with any who maintain that we ſee exter- 
nal objects, or ideas correſponding with ſuch 
objects; for if we ſee extemal objects, and 
thoſe Ubjects are ſingle, we muſt neceſſarily 
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Ten. 
as. they are, independent of any number of 


Ir the mind js endowed with a power of 
pereciving, Fe things, the wade of. Pore 


* 
14 1 


pexrnives the ne of the men 
ed cannot increaſe the number of the things 
to be perceived, and it muſt be impoſſible to 
ſee two things, where there is only one thing 
to be ſeen. What has been obſerved in the 
preceding Sections renders , it needleſs to 
op, 9 this daß tien here; ne * 


1 


But conſidering the ids: on db en 
as the direct objects of viſion, it becomes a 
rational and philoſophical queſtion, Why, 
in a certain poſition, of the eyes, the two pro- 
jections appear united as one, or ſeen under 
the ſame outline? and I profeſs myſelf to be 
one of that claſs mentioned by Dr. Wells,. 
which, conſiders ſingle yiſion to be the co. 
ſequence of an united; impreſſion or ſenſa- 
tzon ; 
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tibt! ; atid tough it may not be pöffible to 
produre ſuch evidence for this opinion as 
may amount to abſolute demonſtration, ye 
I think it may be ſhewn, that there is 
nothing in this new thiebry tb fer füch 4 
notion aſide; and that the eviddiite for it is 
ſuck as to render it, if not certain, at leaſt 
highly probable. A A 


s 
—_— 


Titx ſolution of our author makes the phe- 


nomenon of fingle viſion the conſefiente of A 


certain law of viſible direQion ; bit 1 afk, 


may not the apparent union of the objecube 
the original fact, and this law of viſible di- 


rection a certain —— of ar! unter 


— fi 11 46 . ol . III. 
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To' account” for a \ i nature? 
is to trace it up ts ſome law more general 
than itſelf, and of which the fact is one ne- 
ceffary coiſequence; thus, water riſes in 
purmp from the fame principle by which a 
ſtone falls to the ground, or by which water 
deſeends in rivers to the ſea'; chat is, „ from 


vii Rn | the 
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che general principle of gravitation. But 
this law of viſible direction, admitting it 
to be juſt, is not more general than the fact 
it is brought to explain: it is indeed leſs 
| general; for the apparent union of the optic 
axes may be conſidered as being only one 
inſtance of the n N ee, 
e > 430611 21 be 


I it could be made to appear, en 
Wan ſeeming direction of objects, placed in 
either optic axis was the original law, we 
might then conſider the united appearance f 
objects as the conſequence of ſuch law. But, 
on the other hand, if the apparent union of 
objects projected on certain points of each 
retina is the original fact, the various cir- 
curnſtances of ſeeming direction, a, be 
Ace en 1055 united e 


* 
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Wulcn circumſtance * is prior in he 
Wu of things? Was there ever a time 
previous to the acquiſition of certain habits 
of judging, when objects did not appear 
ſingle 
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ſingle even in that poſition of the eyes in 
which we now know that they do? If this 
queſtion could bẽ anſwered in the affixma - 
tive, it might go a conſiderable way towards 
eſtabliſhing the theory of Dr. Wells as an 
adequate ſolution of the queſtion reſpecting 
ſingle viſion; but we have every reaſon to 
ſuppoſe the fact is otherwiſe; circumſtances 
will be mentioned in the ſequel which 
tend to prove that the ſenſation is united; 
and we know that the young gentleman 
couched by Mr. Cheſelden, on firſt re- 
ceiving his ſight, ſaw objects ſingle, though 
he thought all things touched his eyes, and 
therefore could not ſee unn direction 
lun thereon noni ng nenne ole 
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Bor of viſible direction we may ſpeak 


tation of diſtance from the eye, and neceſſa- 
rily implying it: but it is generally allowed 
that ſuch diſtance'or the third dimenſion is no 


direct . nnn ſight, and con- 
10 54 . ſequently 


with more: certainty; this being a modiſi- 


2 
4 N — 
* * — 
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ſeguently ehe meta ack: ——— the 
eye muſt alſo be acquired. There is, how- 
ever, a paſſage in the Eſſay on Single Vi- 
fon which ſeems to imply, that the wri- 
ter admits diſtance in the abſtract to be 
an original perception by ſight, conceiving 
the meaſure or quantity of ſuch diſtance 
only, as not perceivable. The paſſage is 

this: If diſtance be not immediately per- 
— — 
* which'-art- original property of the oye 
©: can-affe& the viſible places of bodies is 
hy occaſioning them to appear in certain. 
+ directions o, &c.” This evidently im- 
lies that viſible: direction, which is a modi- 
fication - of diſtance, is the conſequence of 
ſome original property. But this is contrary 
to the general opinion of writers on this ſub- 
ject, who hold that the third dimenſion can- 
not be an original object of ſight; ſince the 
e- of the whole . e, 
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+ ſingle point, and the notion of externality 
and remoteneſs is the reſult of experience, 
u ee e n I28HEq £ ,T5v9 
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Ix the laſt Section we cated a being 
to have been kept from his birth in ſuch a 
ſituation as to have no opportunity of com- 
bining tangible notions with his viſible per- 
ceptions. Such a being as is there ſuppoſed 
of direction in reſpect to viſible objects. 
He would have no notion of the remote- 
neſs or externality of the objects he ſaw, 
but every thing would appear as within 
himſelf, and the whole ſet of objects would 
appear as e coloured on a 
1 ita ana arty ot: * 

a c th 16th btot! ache 

a vidble place veinher, — ö 
diſtance in a line from the eye, nor direc- f 
tion FROM THE EYE; but is the relative 
poſition of the object on a plane, in reſpect 


to 


J 
to other viſible objects, and is to be eſti- 
mated by its diſtance and direction, not 
from the eye, but from ſome other object in 
the ſame _ 
2 Bunt ee acquainted with optics 
and the nature of viſion knows; that what 
is generally comprehended under the term 
ſering, is a complex operation; an. art ac- 
quired by degrees, in which judgment and 
imagination are concerned together with 
ſimple perception. It has already been 
ſhewn, that the objects which we actually 
ſee are only the projections on the retinæ. 
The laws of projection of ſolid figures on 
a plane ſurface” have been accurately inveſ- 
tigated, and conſtitute the ſcience of per- 
ſpective; and the art of ſeeing may be con- 
ſidered as a fort of anti- perſpective, or the 
re- projection or throwing® out of points 
and lines from à plane into diſtance and fo. 
lidity; an art which we begin to practiſe 
from the eatlieft infancy, and whoſe firſt 
ws | e 
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imperfe& beginnings are nee utmoſt 
reach of memor. . Lau 
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Tut projection of each optic axis is, a 
point on each retina, on or nearly on its 
centre, and if theſe points are, as I ſuppoſe, 
united in the mind by ſome original law of 
our conſtitution, forming only one percep- 
tible point, the re- projection, as mentioned 
above, mult in that caſe be ons, line. And 
ſince this re- projection is not, a direct ope- 
ration of ſight, but of ſome other faculty, 
that is, as direction from the eye is only 
adjudged, and not ſeen, it appears to me, 
that 10 ſay the optic axes appear united in 
the common axis, is only another mode of 
expreſſing the apparent union of the objects, 
or of the central points of the retinz : in one 
caſe, we conſider the ſingle appearance as 
the conſequence of the two objects occupy- 
ing preciſely the ſame Place on the viffble 
plane; in the other caſe, we confider the 
objects as thrown, out into diſtance from 
the eye; and then we conceive the two as 


ap- 


| 
| 
{ 
| 
f 
| 
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appearing. in the ſame direction; and even 


if we ſhould take up the matter in the. 


latter form, there would : till ariſe this 
queſtion,” Why do the two optic axes ap- 
pear united throughout their whole length? 
which is only another mode of ſtating the 
queſtion, Why do objects appear ſingle as 
ſeen by both eyes? But if we ſhould con- 
fider the two circumſtances, united appear- 
ance and ſeeming direction, as being one de- 
rived from the other, I conceive it to be 

moſt conſiſtent with the rules of ſound phi- 
lofophiy, to conſider the latter as the conſe- 
quence of the former, the firſt being an ac- 


tual matter of fight and the other an acquired 


motion, which is properly to be referred to 
ſome faculty diſtinct from ſimple viſion; 
and I apprehend that every propoſed' ſolu- 
tion of this celebrated queſtion, which de- 


ſtances which imply externality and remote- 


neſs in the objects of ſight, muſt be erro- 
neous and unfounded. 
> As 5 Irxo- 
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Irc to make ſome -obſeryations 
on Dr. Wells's propoſitions" reſpecting viſi- 
ble direction; and I think it will be found, 
on examination, that it is only ' froin the 
mode of expreſſion that this theory is con- 
ceived to differ from that of former optibal 
writers. I ſhall adopt the terms and defi- 
tions laid down by Dr. Wells, adding to the 
former the term optic plane for that which 
paſſes through each optie axis perpendicular 
to the plane in which the Nur axes * 
1 bann nme 
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Ex one knows that direction is a re- 


lative term, and that the fame object may 
have various directions as eſtimated from 


may alſo be relative or abſolute with reſpect 


to ſome other point, and either of theſe may 
| vary while the other retnains fixed. When 
we ſpeak of the direction of an object from 
ourſelves, or from the eye, we muſt conſider 
che eye as a point, and, conceiving ſon” 


other 


different points ; the direction of one point 


* 


101 
ether point at a diſtance, to which a right 
line may be drawn from the former, all ob- 
jects in this line, or every point in it, will 
have the ſame direction from the ee. 


BUD uta | | 
In eſtimating viſible direction we gene- 
rally have reſpect to the optic axis we con- 
ſider that point which ' we ſee moſt diſ- 
tinctly, or to Which we immediately direct 
our ſight, as being directly before us, and 
it is with reſpect to this point that we eſti- 
mate the direction of others, as lying to the 
right, or to the left, above, ar below, &c. 
Suppoſe three ſpots upon a wall at the diſ- 
ſtance of a foot from each other; when we 
look direct at the middle ſpot, we conceive 
the others to be, one on the right, and the 
other on the left of the eye; when we look 
direct on the left ſpot, we conſider the other 
two as on the right of the eye; and when 
we look at the right ſpot, the other two 
appear to be on the left of the eye: but the 
abſolute direction of each ſpot from either 

of eye 
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ante“ In hört, ths" abi ur we Hire 
viſion is the poitlt with reſpect to Which We 
eſtimate Vinble direction; a point Which, in 
- alt che Variety f Abfolute direction, preſer ves 
always the fine" relative direction froth the 
che or ches. But we may here remark, that 
we have no perception of our on eyes us 
the organs of viſion; nor have we originally 
from nature even a conſciouſneſs that we 
ſee with double organs; it is impoſſible that 
our eyes can become objects of ſight to our 
ſelves; and in eſtimating viſible direction, | 
their ſituation" is only a matter Conteived in 
— een IC 


"_— BCD g. 1, repreſent an eye, 
and let C be that point on the retina where 
the projections are moſt diſtinctiy formed; 
and let P be any diſtant point whoſe pro- 
jection on the retina would be on the point 
C and join CP; then will CP be the optic 
n_ 8. vr to the definition of Dr. 

Wells; 
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| Wells; in Which. FT ane Dr. Red 
or Dr. Stuth would concur. Whether 
this point C be or not the preciſe” e  geome- 
trical centre of the retina; or Whether the 
line CP does or does not paſs with ſtrict 
accuracy through the centre of the eye, are 
eircumſtances Which will Yor affect de 

ö ts 0 


14 Oh "ORR Kent poi is the 

optie axis or line C P, from Which a pencil | 
of rays is ſuppoſed to iſſue covering the 
pupil ED; and which we know will be 


collected on the fame point C. Now, 


what Dr. Smith and Dr. Reid have ſaid re- \ 


N pecting viſible direction is this: that the 
point O will not appear either in the direc- 
tion of the my CE or of the ray CD, or 
of any intermediate ray between theſe and 
the ray ©9; but that it wil appear in the 


* e e eee 
tha.che; if it were near, the point C would lie beyond the 
_ but till in the optic axis produced. | e 


direction 
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dineſtion; ofvihis- cate) ay CP or co, | 
which Dr. Smith calls the viſual ray, and 


which in this caſe is the optic axis; and 
this, I ſuppoſe, no one will deny; for, what 
is the circumſtance which conſtitutes: the 
being ſeen in: this direction? It is the vi- 
Gble coincidence of the points O and P: 


the line CP is the optic axis ; and if the 


point O did not appear in the direction of 
this line, it could not be ſeen to coincide 
with the point P, but muſt ſubtend ſome 
angle with it at the eye; and it is of no 
conſequence. in what part of the line CP 
we take the point P, whether at the ſup- 
poſed concurrence. of the two AXES, Or ON 
Either fide of that point; it will ever be in 


the optic axis, and the projection of every 


point in this line will be on the ſame point 
C of the retina, and every other point which 
is ſeen to coincide with the point P muſt 
appear to be in the optic axis. To this 
amen « of Dr. Smith's theory of viſible 

4 eee eee 
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direction 1 conceive no objection, can be 
made. | 


Lr us next examine the leading propo- 
fition of Dr. Wells, that objects ſituated 
* in the optic axis do not appear to be in 
*« that line, but in the common axis.” And 
it appears from what is ſaid on this ſubject, 
that the author conſiders this law of viſible - 
direction as affecting each eye ſeparately 
and independent of the other; and to hold 
equally, whether the object is ſeen by one 
eye at a time or by both. 


Tus propoſition certainly appears to be 
directly contradictory to hat we have been 
conſidering above; ; let us then try if we 
can find any means to reconcile them +. 

: Is 


Inv only conſidered here the optic axis; but it is ob- 
vious that the ſame reaſoning muſt apply to the central ray 
of any other pencil of rays, the projection of every point of 
which will be on the ſame point of the retina. 

+ Taz lines which Dr. Wells calls the optic axes are nut 
ſtrictly fo; for the real optic axes are only apparent points; 
: | * 


N l 

©. In fg. 2, let the two eyes be repreſented 
at A and at B, and let the axes interſecting 
each other at the point P be determined as 
before; join DD the centre of the corneas, 
and from P draw the line PM to the mid- 
dle of the line DD ; then will PM be 
what Dr. Wells calls the common axis. 
Now, we know that the whole of the lines 
AP and BP, or that every point in them, will 
be projected on the reſpective retinæ at the 
{ame point C *, and conſequently cannot ap- 


pear as lines, but will form only viſible points; 


whereas the common axis PM will be pro- 
| jected as a line on each retina, and will there- 
fore be to each eye a viſible line, To ſpeak 


but a line drawn from the point of interſection of the axes, 
in what I have called the optic plane, though ſomewhat 
above or below, may be taken for ſuch, without affecting 
the concluſions; and I ſhall take the ſame liberty of calling 
ſuch lines the optic axes. 


* Hzxz again I obſerve, that the points of the axis near 
to the eye are not accurately projected on the point C, but 
on a point lying beyond the retina in the axis produced; but 
this circumſtance does not any way affect the reaſoning here 


uſed. | 
12 ſtrictly, 
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ſtrictly, then, if an object ſituated in the real 
optic axis does not appear to be in it, but 
to be in the common axis, ſuch object muſt 
appear to be where the common axis appears 
to be; but if we ſhould take the propoſition 
in this ſenſe it will not hold to be true. Or, 
again, we may ſay, that if an object or a 
point does not appear to be in the optic 
axis, ſuch object or point cannot appear to 
coincide with the point P, which is avow- 
edly in ſuch axis, and then again the pro- 
poſition will not hold. | 


Tux truth then I conceive to be this: 
it is not that a point ſituated in the optic 
axis appears to be out of ſuch axis ; but it 
is the optic axis itſelf which we conceive 
as lying in the direction P M; and the pro- 
poſition might, I think, have been better 
expreſſed by ſaying, that the two optic axes 
appear united in the line PM ; for in che 
experiments mentioned by Dr. Wells with 
different - coloured ſtrings, it is certainly the 

line 
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line CP, or the optic axis, which we ſee, 
notwithſtanding it ſeems to us to be ſituated: 


in the line MP]; and, again, that is really 


the middle line MP which we conceive to 


be in the ſituation C P; and that line which 


we are apt to conceive of, as being one of the 


optic axes, ſay the right, is in truth a line 


which has no reſpect whatever to the right 


eye, but is the common axis or line M P as 
W 24/32. 


Ir would, e tend to innder my 
meaning clearer if we conſider one eye only; 
and if it ſhould be faid, that objects ſitu- 
ated in the axis of this eye do not appear 
to be in it, I would aſk, In what line do 
they appear to be? or, If that is not the 
optic «axis which we ſee, notwithſtanding 
we conceive-it to be in the ſituation MP, 
which is the optic axis as ſeen by this one 
eye? and we certainly ſhall find, that there is 

* line, that we can conceive as ſeen 


bus the ad propoſition in the Eay on Single Viſion 
c. page 46. 


1 3 by 
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by this cye, which can have the characte- 
riſtic property of the optic axis, which is, 

that every point of it ſhall be projected on 
e ne 1 | 


bs Sore 
ories appears to me to lie in an ambiguity, 
the one ſpeaking of an external line, the 
other, of a conceived or apparent line, But 


I repeat what I have faid before, that no 


point can properly be ſaid to appear out of 
the axis which is ſeen to coincide with the 
point P, which is confeſſedly in the axis; 
and the two theories may, I think, be re- 
conciled, if, inſtead of conſidering points 
ſituated in the axis as appearing out of it, 

we conceive the whole axis itſelf as having 
a certain apparent ſituation. However, I lay 


nꝛ no great ſtreſs on this; for the cireumſtance 


of ſingle viſion is, as I conceive, perfectly 
independent of one or other of theſe theories, 
or, indeed, of any law of viſible direction 

whatever. | 
5 AND 


2 #: 

And what, after all, is this apparent co- 
incidence of the optic axes, but one inſtance 
of the united appearance of objects? And 
as ſuch, how can it afford an adequate ſolu- 


tion of the general queſtion ? We may till 


aſk,, Why do the optic axes appear united 
throughout their whole length ? A queſtion 
which remains unſolved by any thing con- 
tained in the Eſſay on Single Viſion ; for, 
to ſay, that objects ſituated in the optic axes 
appear in the ſame direction to each eye, 
is only expreſſing the apparent union in other 
words. This circumſtance has been long 
known. to optical writers, as is evident from 
the conſtruction of the binocular teleſcope; 
and when we conſider that the optic axes 
are only apparent points, and conſider fur- 
ther that the notion of direction from the 


eye, or the habit of throwing points and 
lines out into diſtance and ſolidity, is ac- 
quired by degrees, it would ſurely be more 
reaſonable to derive the apparent direction 
from the union of the points, than to conſider 
the latter as the conſequence of the former. 
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SECTION V. , 


Experiments inconſiſtent. with the Theory of 
Dr. Wells — An Attempt to, explain ſome 


Principles which influence the Notion of 
; vj ble Direttion. —Recapitulation. 
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when the eyes are uſed conjointly, does, 1 
believe, in a ſound ſtate of the organs, ex- 
tend to all caſes whatever. But I ſhall pro- 
duce | ſome experiments which prove- that 
| theſe axes, as ſeen ſeparately by each eye, 
reſpectively, have a different apparent di- 
that of the united axes when ſeen by both 
eyes together; which is directly contrary to 
the opinion of our author, who maintains, 
that the law of viſible direction which he 
has ſtated, affects each eye when employed 
by 
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by itſelf, in the ſame manner as when it is 
uſed conjointly with the other“; and the 
ſolution which this theory affords of the 


queſtion reſpecting ſingle viſion reſts en- 


tirely upon this circumſtance. 


In the third part of his Eſſay Dr. Wells 


mentions ſome facts which are inconſiſtent 
with his own theory, but which might rea- 
dily have been accounted for, or even pre- 
dicted, from the theory of an original cor- 
reſpondence between the points on the re- 


this writer, in order to account for theſe 
appearances, has framed an hypotheſis, 


which, though ingeniouſly adapted to the 
intended purpgſe, has not, as I conceive, 


a foundation in the nature of things; and 


in ſubjects of philoſophical ſpeculation we 
muſt not reſt ſatisfied with ingenious hypo- 
theſes, P 


Fax on Single Viſion, p. 43. 45: 
Wren 


18 


Warn the Author, by looking ſteadily 
for ſome time at a luminous body, had ac- 
quired the ſenſation of a ſpot appearing upon 
the face of any object to which he directed 
his eyes, he acknowledges to have expected, 
that by forcibly altering the poſition of one 
eye, the ſpot would have appeared double, 
in conſequence of a variation in the direction 
of the optic axis of the diſtorted eye; con- 
trary, however, to this expectation, the 
ſpot neither appeared to be double, nor to 
have altered its ſituation: but as the ap- 
parent ſituation of the ſpot may be changed 
by certain voluntary motions of the eyes, 
this Writer concluded, that apparent direc- 
tion is dependent on the ſtate of action ex- 
iſting in the muſcles which move them. 


O this I obſerve, that the ſingle appear- 
ance of the ſpot would follow, as a neceſſary 
conſequence of an original correſpondence 
between the points on the retina where the 
optic axes terminate; for the forcible diſtor- 

tion 


\ 
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tion of the eye could not be ſuppoſed to af- 
fect ſuch an original property. The ſpot is a 
ſenſation or durable impreſſion on a certain 
part of the retina cauſed by a ſtrong light; 
and while the various objects projected on 
the retina change their poſitions, in reſpect 
to its centre, in conſequence of the forced 
diſtortion, it is evident, that the affection of 
the central part, cauſed by the ſtrong ſenſa- 
tion of light, muſt remain as before the preſ- 
ſure of the eye, and the ſpot muſt therefore 
appear united with that ſeen by the other 


eye, wherever it may appear to be; and 


the double appearance of other objects rea- 
dily follows from the ſame ſource; for thoſe 


objects are, by the preſſure of the eye, pro- 


truded from thoſe ſimilar points, which they 


before occupied on the retina, and on which 


their ſingle appearance depends; while the 


objects whoſe projections now occupy theſe 
points will appear to be united with the for- 
mer objects as ſeen by the other eye. 


I ero- 
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 I-yRoCEED to Rate ſome. ſimple and plain 
experiments that are not to be reconciled 
with the theory of viſible direction which 
we have been conſidering. 


EXPERIMENT I. 


-- ArTgx looking fteadily for a little time 
at any object, for inſtance; a lighted can- 
dle, at the diſtance of three or four feet, let 
the eyes be cloſed alternately, the object 
being ſeen by only one at a time, and it 
will appear to have a motion from fide to 
fide, ſeeming to move to the right when 
ſeen by the left eye, and to the left when 
the right is uſed ; and when ſeen by both 
eyes at the ſame time, it will appear mid- 
way between the two places where it ap- 
peared to the different eyes ſingly. 


Waren I firſt tried this experiment I | 
cloſed my eyes alternately with my fingers; 
but apprehending it poſſible, that ſome de- 

q 7 | ception 
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ception might ariſe from a motion commu- 
nicated to the eye by the act of cloſing it 
with the fingers, I procured two elliptic 
pieces of card of about two inches and 2 
half in length, and two in breadth; theſe 
cards were blacked, and paſted on two ſmall 
ſticks of about eight inches in length to 
ſerve as handles. With theſe cards I re- 
peated the experiment, keeping both eyes 


open, and continually directed to the object, 


but alternately placing a card before one and 
withdrawing it from the other, when the reſult 


was as before, and the object had an obvi- 


ous apparent motion from ſide to fide. This 
experiment I have very frequently repeated 


with the ſame appearance, and have cauſed 


various perſons who were occaſionally with 
me to try the ſame, and gate with the 


ſame reſult. 


EXPERI» 
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'EXPERIMEN C II. 


ir 4 B jig. 3, . 
eyes, and P the mutual interſection of the 
optic axes when they are directed to the 
point P. Draw PM to the middle of the 
viſual baſe. Let O be any point or object 
in the right axis BP, and join OA and 
OM ; then will PM be the common axis, 
or the line in which both axes appear to. be 
united when the eyes are both directed to 
the point P. and O M will be the common 
axis when the eyes are directed to the point 
O; and, agreeable. to the theory of Dr. 
Wells, the apparent direction of the points 
Por O, when the eyes are reſpectively. di- 
| rected to them, will be the ſame, whether 
they are ſeen by one eye ſingly, or by both 
at a tine. i 


I exovipeDd myſelf with a thin board 
about eighteen inches ſquare, on which 1 
menen paper; this board was fixed on 
5 a ſtand 


| { ay 

a ſtand ſimilar to a fire-ſcreen. Through a 
ſmall hole made in it I paſſed ſeveral diffe- 
rently-coloured ſtrings held faſt by a peg, 
and on each ſtring I put a bead of a diffe- 
rent colour. This formed a very ſimple 

and convenient apparatus for trying the ex- 
periments mentioned by Dr. Wells, as well 
as many others, 


Wire this apparatus I held one of the 
| ſtrings in the axis of the right eye, or, 
more ſtrictly ſpeaking, in the right optic 
plane ſomewhat below the axis, for I held 
it with my teeth on the right fide of my 
mouth, The bead, which may be repre- 
ſented by the letter O in the fig. I placed 
about midway between the eye and the point 
P, and held in each hand one of the cards 
mentioned in the former experiment. Now 
I found, that when the card was held before 
the left eye ſo as to intercept its ſight, the 
bead or point O appeared to have preciſely 
the fame direction, whether my eyes were 

directed 
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directed to it or to the point P. This 1 
tried frequently, alternately ditecting my 
eyes to one and to the other, without ob- 
ſerving the ſmalleſt apparent motion, or any 
variation in the direction; but as ſoon as I 
withdrew the card from before the left eye, 
the two being directed to the point O, it 
immediately appeared to have a direction 
lying to the right of the former; and on 
covering the right eye, this direction became 
ſtill more inclined to the right; withdraw- 
ing the card from the right eye, and cover- 
ing the left, the point O reſumed its former 
ſituation ; and thus I tried it for a number 
of times with the ſame reſult, | When I al- 
ternately placed a card before one eye, at 
the ſame time withdrawing that placed be- 
fore the other eye, the apparent motion of 
the bead became extremely obvious. 


- THERE is, however, a circumſtance which 
might lead to deception in this experiment ; 
which is, that when one eye only is uſed 


we. 


11 
we may ſuppoſe the eyes to be directed to 
the point O, when in fact they are directed 
towards P, which would render the viſible 
the other eye, ſomewhat different; in order 
therefore to obviate the poſſibility of being 
thus deceived, I varied the experiment in the 
following manner: +14; ver on Fla nig 
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On the ſereen above· mentioned I ew. 
perpendicular Tine, in Which T made a mark 
which we may call Pe, and from an arm 
fixed to the ſtick of the ſereen, I hung a 
plumbꝰ line at the diſtance of about eighteen 
inthies from the fereen; on chiis plumb- Ane 
I Hxed a find piece of card, on Which a 
word was written in a ſmall character. 
This plumb- line, being interpoſed between 
res 1 — — 
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the ſereen, at a nearly equal diſtance from 
each. might eaſily be brought to lie in either 
optic plane, dare it appear to coincide 
feen by either ere. not af d a 


$6059 et ae go lod ee t Horror 

I now fituated ee cauſe the 
plumb- line to lie in the right optic plane; 
and when the eyes were /teally directed to 
the point P in the perpendicular, the let- 
ters written on the card appeared too con- 
fuſed for the word to be legible; but when 
the eyes were really directed to the card, 
which in this/ experiment is the ſame a8 
the point O in the 3d g. mentioned above, 
the letters appeared diſtinct, and the word 
was -plainly legible ; and by theſe means, 
avoided being liable to the deception above 
m. 

„ng goof; 10 0 ” " id 4] 

it down 3 3 9 
the ſight of the left eye, the two eyes being 
directed * point P and to the 


card, 
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card, the reſult-was preciſely as before, no 
motion or alteration of direction appearing, 
whether the eyes were directed to one or 
optic axis; but as ſoon as the card was re- 
moved, the eyes being directed to the bit 
of card on the plumb- line, or the point O, 
its apparent direction appeared to be moved 
to the right. When the cards were alter- 
natcly uſed, the apparent motion became as 
before extremely obvious. And it is wor- 
thy of remark, that when both eyes were 
held directed to the perpendicular line on the 
ſereen, both it and the plumb- line appeared 
to have a motion together from fide to fide; 
though not in equal degree, the plumb- line 
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a to move thro greater i 
Ppearing to move gh the greater in- 
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Ix this apparent motion of the optic plane 
there would have been nothing extraotdi- 
nary had it appeared to move on the per- 
pendicular line as a centre when the eyes 
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were directed to'this line; but im this caſe 
the centre of apparent motion lay mbre re- 
mite, arid the perpendicular Ine, as well as 
che plumbeline, had an apparent tnotion 
from right to left, as obe or che other — 
M. URdP d e ee e e * 

MO) VO ork {4 9 1 A ef 
Tits"! expetitient may be — 
making the object in the optic axis, here 
tepreſented by O, a card with a hole in it 
ibout half an inch diameter, atid fixed at the 
diſtance of about two feet and a half from the 
eye; by looking at ſome object at a' little 
diftaice throtigh the Hole, the card may be 
kept in the optic axis and when the eyes 
are directed to it and alternately covered, the 
apparent motion cannot be overlooked.” . 


EXPERIMENT, IV, i * : 


Or A and B Ig. 4, repreſent the eyes. 
and the line AB tlie viſual baſe; upon the 
Poe? M, DOS: diſtant from each eye, 


erect 
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erect the perpentlicular PM, in which tale 


the points R, 8, T, at any intervals, and join 
AR, AS. Ar, and AP., and allo BR. 
BS; BT, and B P; then will the dine PM 
be the common axis While the eyes are ſuc- 
ceſſively directed to the points R, 8, T. and 
P. Now, agreeable to the theory of Dr. 
Wells, the points R, 8, T, and P, as the 
eyes are ſucceſſively directed to them, ought 
to appear to be in the ſame direction, and 
the axes conſequently to be at reſt, notwith- 
ſtanding their real motion; and this ought 
to take place equally, whether one eye or 
both be uſed at a time, the law of direction, 
agreeable to this Writer, affecting each eye 
when uſed ſingly, the ſame as when both 
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are uſed conjunctiyy : 


Ox one of the ſtrings in the apparatus al- 
ready deſcribed, I placed ſeveral beads at in- 
tervals / and hold the ſtring in the common 
axis or line PM. Now, When both eyes 
were employed, and ſucceſſively directed to 

A K 3 the 


4 
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| the points k. 8. T. und P, each point ap- 
peared, a " agreeable to the thebry, to lie in 
the ſame ee namely, in that of the 
line PM; but when the black card was 
held before the left eye, and the two again 


ſucceſſively directed to the points R, 8, T, 
they appeared cach in a different direction, 
0 the right optic axis had an apparent 
motion coneſponding with its wa ee 
| from left t tor _— ee e ah, 
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RON theſe that che AY 
n obviouſly reſult : 


We'd That an object. though ſituated 
by at the concurrence of the optic axes, and 
conſequently appearing fingle;” has à diffe- 
rent apparent direction as ſeen dy either eye 
ſeparately, or by both eyes eonjoititly 3" and 
therefore the ſingle appearance of objects in 

3 the eyes, cannot be the 
con- 


L 23s | 


conſequence. of a law of viſible direction 
affecting each eye ſingly in the ſame mannes 
as when, the two are uſed in conjunction. 
But, on the contrary, ſince the pre 
union of objects projected on certain pafts 
of the retinæ, when ſeen, by both eyes, is a 
well-known and. eſfabliſhed fact; and ligee 
an, object, thus ſcen ſingle has a certain ap- 
parent direction, lying midway, between the 
two ſeeming directions, which the ſame ob- 
je& has, when ſeen, ſeparately ; it is ſurely: 
reaſonable to conſider this intermediate di- 
rection as being compounded of the other 
two; and as the natural reſult of che united | 
appearance. ANY= 3 


Sxconprv, Different points in the ſame 
optic axis to which, both eyes are alternately 
directed, do not, when one eye is covered, 
and they are ſeen obs by that eye in whoſe 
axis the points lie, appear to have a different 
direction. And ſince there is, as avowed 
by. Dr. Wells , A difference in the ſtate of 
. action 
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action in the muſoles of the eyt which al · 
ternately looks at the objects or points, it 
follows, that apparent direction is not de- 
pendent on ſuch Rate-of action in the muſ- 
eles 5 for, in this eaſe, the direction remains 
ths ſame, While xhe ſtate of action changes. 
Bot as the apparent direction alters when 
the / object becomes viſible to the other eye, 


without any change taking place in the ſtate 


of actior in its muſeles, we muſt: ſcarch 
for the cauſe of this ſeeming change of di- 
rect ion, in ſome v ble circumſtance affect- 
ing that eye — the erb- or e 
is laſt ſeenn A 14665 40 DARK: CALL ASHES au 
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— W to bring fan 
a perfect theory, which may account for all 
the phenomena of the ſceming direction of 
vittble objects, I ſhall point out ſome of the 
circumſtances by Which 1 Conceive it hs 
ONES: Fall | = 111 4 
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Tux firſt ob ſervation 1 have to make is, 
chat, aſſuming as a fact, the exiſtence» of 
ig property in the ſimilar points 
of the retine, in conſequence of Which ob- 
jects projected on theſe points appear to be 
united. we may from hence deduce the di- 
rection of the apparently-united optic axes 
as lying in the common axis; for, the pro- 
ject ion on the right eye of that line which 
we have all along called the optic axis , 
will be a vertical line paſſmg through the 
centre of the-getina ꝓ and the projection of 
the left optic axis bn the right eye will be 
a line extending to the right of the centre. 
and making a certain angle with the former 
Again, in the left eye, the projection of its 
axis will alſo be a vertical line paſſing 
through een 0 an 20 
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3 Ir as een bow ems ay theſe ng are not 
ſtrictly the optic axes. 


t I muſt beg leave „ what I have 
already faid reſpecting geometrical precifion in ſpeaking of 
that point which we call the centre of the retina, 


be 
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be projected on this eye in a line extending 

to the left of the centre, making an angle 
noch the projection of the axis — 
: — that in the other eye. 


: 1 J 14 fn eilt d e , An 
110 Now 0 in een the above 
law, the two vertical lines or optic axes 
appear united, it is obvious that this united 
line muſt appear to make equal angles with 
the left axis on one fide, ſeen by the right eye, 
and with the right axis on the other ſide ſeen 
by the left eye. So far we are clear; but 
any attempt to explain all the various phe- 
nomena of ſeeming direction from the laws 
of projection, muſt prove fruitleſs ;. let us, 
| ow have e to 8 ann 
I what ee I ſhall call | the Ault, 
lection of viſible objects ſeen at one glance, 
or while the optic axes remain in one poſi- 
tion, the field of viſion; and this, whether 
one eye only is uſed at a time, or the two 
OOTY This field 1 viſion originally, 
| and 
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and previous to all experience and exereiſe 
of the judgment, is a viſible | ſurface diffe- 
 'Tehfly coloured; and it is obvious, that 
the point of concuttence' of the optic axts 
will be the centre of this field, in reſpect to 
"which we eſtimate the direction of any other 
"point as lying to the right or left, or above 
or below, & c. Or, conceiving this viſible 
ſurface as thrown out into diſtance and ſo- 
diy, we may confider the field of viſion 
to be divided into a right and a left half by 
a vertical plane, which dividing plane muſt 
evidently appear or be conſidered only as a 
perpendicular line. When the two eyes are 
-uſed conjointly, this dividing plane will be 
the two optic planes appearing united; 
when one eye only is uſed, the vertical plane 
dividing the field of viſion into two equal 
parts, will be the A * of that eye 
which is uſed. MiNgqe art tidtw 1 
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Ws may obſerve, and 2 b sas is 
| vt more conſequence than may at firſt ap- 
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pear, Ae en, is no original bee 
mediate conſciouſneſs in the mind, by which 
it knows whether it ſees with one or the 
a compariſon of cireumſtances, be able to 
determine this, but not by any original ſen· 
ſation; and, indeed, there are many who 
would ſcarcely be able to pronounce whether 
they ſaw with one or with both eyes: and 
I wes acquainted with a molt reſpectable 
and well-intormed perſon, who declared that 
one of her eyes had been deprived of its fight 
ſome months before ſhe diſcovered her loſs. 
But fince the viſible circumſtances attending 
the ſame object are different as ſeen by one 
or by the other eye, the judgment muſt of 
Ne be 1 the W of —_ eir- 
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7 gor eln u tubs to be placed in ſoch a 

ſituation, that one of its ſides, ſay the left, 
ſhould lie preciſely in the right optic plane, 
i would follow, that if che right eye only 


Were 


VVV 
were uſed, this leſt fide could not be ſeen, 
two ſides only of the cube would be viſible, 


either the upper or the lower, and that one 


W the gui but e 4 were 
left lde Wow cube at) become viſible... 
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We may a es ves ok Smiley, 
Rauer in the axis of the left eye, and the 
a be the ſame. | 


IT 
i 8 it appears, top when the, two 
eyes are uſed, the field of viſion conſiſts of 
objects of which ſome are ſeen with both 
eyes; and others are ſeen only by one eye 
and from this . circumſtance thete ariſes, 
a ſeeming increaſe of viſible ſpace; herr 
the optic axes croſs each other. Aud 
hence alſo, it is obvious, that the field ob 
viſion, as ſeen by each. eye ſeparately, will 
be different; for, When the right eye only 


is ufed, the field of viſion, muſt; tend to tha 


left, and when the left eye is uſed, it muſt} 
has —_— 
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for the forget: refaridodine ith — 
and, therefore, hen the two eyes are = 
conjointly with the - axes. inclined to each 


Ather, the field of viſion muſt be ineteaſed, 


being extended to the left by the right eye, 
and to the right by the left ey eg and dif- 
ferent fields of viſion muſt require different 
enen ln 0 E 2 


Forts 51 aups 21, com ganiumt wir ts 
A FIGURE will aſſiſt our conceptions of | 
this matter. ali OD 
114k) %% 1 44. | nn 207; nth 
Laer AP pany > bit be the JR 
axes: croſſing each other in the point P, the 
eyes being ſuppoſed at A and B, and let 
M be the common axis determined as in 
the former figures, biſecting the angle AB. 
| Then if the line C D is drawn perpendicular 
to the axis AP, it is evident, that no point 
lying behind this line, or on the fide oppo- 
ſite to that on which the axis lies, can poſ- 
fibly be. projected on the eye at A. There- 
forep chis line SD be confided. a8 
Zubiq limiting 
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limiting the ſield of viſion of the eye at Az 
while the axis is directed to the point P: 
in the ſame manner, the line E F will limit 
the field of viſion of the right eye at B, 
and the point of interſection of theſe lines 
will, in this caſe, be in the common axis 
PM. Now it is evident, that the angle 
CME or FM made by che interſection 
of the limiting lines, is equal to the angle 
AP B, the inclination of the axes; and by 
drawing L G perpendicular to PM and bi- 
ſecting the angles CME and FMD, it 
appears that when the two eyes are uſed the 
meaſute of the whole range or field of viſion 
will be increaſed by the angles IL. M E and 
DMC, equal together to the inclination of 
the two optic axes. uin mot an: 
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ehen 
Wund the right eye is uſed alone, the 
plane dividing the field of viſion will. lie in 
line B P. and vill be the zight optie plane} 
when the left eye is uſed ſingly, the field 
of viſion will be divided by the left optic 


plane 
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when the two eyes are uſed. conjointly each 

optic axis becomes an object of ſight to the 
other eye- reſpectively, thus interpoſing, us 
lar ſpace EMD, muſt be divided by a plane 
paſſing through the line PM., which bi- 
ſects that ſpace. or range, and Which — 
paſing —— line 1 "yl n 
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Hxvcr we may derive a reaſon why an 
I at the concurrence of the ops 
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to adyance the above as a general extends | 
e, En Os of viſion : the e 
dered is that of direct viſion, or of the general and ordinary 
uſt of the eyes. And my; intention is only to convey a nation 
of the general principle which influences the ſeeming dec e 
don of ab vhjeft as ſeen by one or the other eye, . 


together, In caſes of y obj 
Fi E 
ale geld at villen; but imgeneral ; the uſe af me right. eye | 


cauſes an obyect to appear more to the wh an the we ot 
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tic axes has an apparent er motion, 1, or appeart 
to have a different place as ſeen altemately j 
by the one or the other eye ſingly; for the j' 

field of viſion being in theſe caſes different; | 5 
it muſt require a different centre or plane of + | 


partition; but the object at the concurrence” 
of the axes muſt be in the centre in either 
caſe, and therefore the mind refers it to 4 
different place, to the right or to the left, 
according to the eye which is uſed; and 
for the ſame reaſon it is referred to a mid 
dle — when OI are uſed « con- 
Oe 21 


1 


I am fearful * to be clear may 
render me tedious. It is, however, better 
therefore, farther illuſtrate this. matter by- 
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Let. Cot ia 6, 3 
the eyes, and A P and BP the optic axes 
| crofling each other in P as before. Let C and 
» L D be 
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tances on each fide the point P, and E and F 
two other objects in the 1 the 
prod diſtances.from the ny i 


3 i hy E © eye <a * uſed, ** 
| objects: E and F would appear as lying one 
to che right and one to the left of the plane of 
partition; but the two objects C and D 
would appear to coincide with this plane. 
On the other hand, ſhould the right eye be 
uſed, the, objects C and D would now ap- 
pear to lie one to the right and one to the Jeft 
of the dividing plane, and E and F would be 
the coinciding objects. Should both eyes be 
uſed together, D and F would be two right» 
hand objects; namely, D a right-hand ob- 
| jet, to the right eye, 2 F one to the left 
cye; and E and C would be the two left-hand 
objects, E being one to the left eye and C 
one to the right eye ; and the dividing plane 
would now ao ms og lie in the direction P M. 
Wien 
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Wirn the apparatus already deſcribed; all 
this may be actually put to the proof of ex- 


periment with much eaſe. In this caſe, the 
point P ſituated at the eoneurtence of the axes 
will be reſpectively referred to three different 
places. When the left eye is uſed, it will 
be referred to the ſame place as the object D, 
with which it will appear to coincide. When 
the right eye is uſed, it will be referred to 
the ſame place as E for a ſimilar reaſon: and 
when both eyes are uſed, it will be referred 
by the mind to a _ lying —— between 
the former two.“ | 


rox the W now Hated, we may 
be able ſatisfactorily to explain various phe- 
nomena of ſeeming direction from viſible cir- 
e without ng aow% to the 


4 . of 
which two appear on the right and two on the left fide of the 
plane of partition, all the four, C, D, E, and F, will alſo be 
ſeen united in the line F M, or as lying in the plane of parti- 
tion; the firſt are ſen two by one eye and two by the other ; 
the laſt are ſeen each by both eyes together. 
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ſtate of action in the muſcles which move the 
eyes. For inſtance, that while an optic axis 
retains the ſame real poſition, an object ſitu- 
ated in it may ſeem to have a variety of dif- 
ferent directions. If the right axis ſhould re- 
main fixed, and the eyes be ſucceſſively di- 
rected to different points in it, the field of vi- 
fion, both eyes being uſed, muſt change with 
every ſucceſſive point to which the eyes are 
directed; if from a remote point to one that 
1s nearer, ſo as to increafe the inclination of 
the axes, the field of viſion, and conſequently 
its plane of partition, will tend towards the 
right, and the point where the axes croſs 
each other will be referred to à ſituation more 
towards the right, as being the apparent cen- 
tre of the field of viſion. This may be ten- 
dered very plain by attending to the apparent 


circumſtances of a cube, as before mentioned; 
one ſide of which is ſuppoſed to be ſituated in 
the right optic plane: when ſeen with the 
right eye only, this fide of the cube will lie in 
the plane which appears to divide the field of 
. ion 5 
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viſion ; but when ſeen by both eyes the fide 
before inviſible comes into view; and the 
effect in reſpect to the mind is preciſely the 

ſame as if the cube were to be removed to 
the right as to render the left fide of it viſi- 
ble; for, as was before obſerved, there be- 
ing no oxiginal feeling by which we can 
diſtinguiſh, that which is an object of ſight 
to one eye from what, is an object. of ſight 
to the, other ye, the judgment and concep- 


tion are influenced by the apparent circum- 


ſtances. The nearer the optic axes, approach 
to paralleliſm, or the more remote the cube 


is from.the eye, the leſs the field, of viſion 


tends to the right; and in an increaſe of the 
inclination, of the axis, the left fide of the 
cube, having a more direct appearance in re- 


ſpect to the Jeft eye, muſt appear more to the 


right. 1 941 
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tion is, in this caſe, influenced by the vi- 


fu SACS ASo.. and not by. the ſtate of 
"k-3 action 
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action exiſting in the muſcles, is evident 
from the Second and Third Experiments; 
for, when the objects were ſeen by the right 
eye only, the ſight of the other eye being in- 
tetcepted by the interpoſition of the black card 
(a circumſtance which could not prevent its. 
motions from correſponding with thoſe of the 
other eye) the direction of the points O and 
P“ remained unchanged, whether the eyes were 
directed to one or to the other. Here then we 
have an inſtance of apparent direction remain- 
ing the ſame, while the ſtate of action in the 
muſeles changes; on the other hand, while the 
eyes continued to be directed to one of the 
objects, as O, it appeared to have a different 
direction as ſeen by one eye ſingly, or by 
both at the ſame time; which is an inſtance 
of change of apparent direction while the 
ſtate of action in the muſcles remained the 
ſame. The real circumſtance which influ- 
enced the mind in the ſeeming direction being 
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this, that when the left eye was uncovered, 


the ſpace OP of the right axis, which” 


was before inviſible to the right eye, now 


became an object of ſight interpoſed be- 


tween O and P, ſimilar to the ſide of the 


Av upon the ſame principles is to be ex- 
plained the reaſon why, in different real poſi- 
tions of the optic axes an object ſituated in 
them may appear to have but one and the 
ſame direction. For, when the eyes are ſue- 
ceſſively directed to different points, all lying 
in a line perpendicular to, and biſecting, the 
viſual baſe, it is evident, that while both eyes 
are uſed, the field of viſion will in each caſe 
be divided by the ſame plane; for, notwith- 
ſtanding the extent of the field, or the range 
of ſight, is contracted as the eyes are directed 
to the more remote points, and the axes ap- 
proach to paralleliſm, yet the contraction 
being equal on the right and on the left ſide, 
the plane of diviſion muſt, throughout, re- 
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to be united in this plane, it follows, that 
their apparent direction, or chat of an object 
ſituated in them, would remain the ſame in 
various changes of their real poſition. But if 
one eye only ſhould be uſed, and ſucceſſively 
directed to the ſeveral points, there would in 
each caſe be a different field of viſion, each 
lying to the right of the other, and con- 
ſequently requiring a different plane of di- 
viſion, and different centre, and tbe axis of 
the eye would then have an apparent motion 
to the right correſponding with its real mo- 
tion: all which une e e | 
es . e 4h b h i putts 3 

„Abr deb eg ve lee a inflance ond 
a feeming change of direction, while the ſtats 
of action remains unaltered ;- for, while the 
two eyes are held directed to any one of the 
points, its apparent ſituation varies as one or 
g pas n Wee e eee 
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curred to me in examining the theory of vi- 
ſible direction laid down by Dr. Wells. In 
the preceding ſection my intention was to 


point out that, even admitting the facts ſtated 


in this theory, it would not neceſſarily fol- 
low, that ſingle viſion, was the conſeguence oſ 
ſuch a law of direction; for, direction in a 
line from the cye being an acquired notion 


or conception, and the ſingle appearance an 


actual matter of ſight, it would ſeem more 
reaſonable to conſider the apparent union of 
the points where the optic axes terĩninate on 
the retina as the original law, and from thence 
to derive the law of direction; for, if the two 
points are united into one by ſome original 
ſenſation or impreſſion, the re · projection or 
throwing out of this united point into diſ- 


tance can only conſtitute one line. However. 


in the preſent ſection, the experiments which 
are brought forward prove, that the point of 
interſection of the optic axes has a different 
ſeeming direction as ſeen by one or by the 
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other eye, or by both at a time; which re- 
duoes the matter to a certainty; ſince, in or- 
der that the ſingle appearance ſhould be cauſed 
by a law of viſible direction, it is neceſſary 

that this law ſhould affect each eye when 
uſed fingly, in the ſame manner as when 
uſed in conjunction with the other; and ſuch 
Dr. Wells maintains to be the caſe; but all 
the experiments here mentioned, and I have 
tried them over and over again, are incon- 
ſiſtent with this opinion. But, ſince an object, 
if it appear ſingle to the two eyes, mult, at 
the time it is ſo. ſeen, appear to each eye to be 
in the ſame place; that is, ſince one. viſible 
object can only have one viſible place at one 
time, and ſince this place is not that which it 
has when ſeen by either eye ſingly, we may 
ſafely conclude, that the apparent place of 
the object when ſeen by both eyes is depen- 
dient on the circumſtance of its being ſeen 
ſingle. W AY iy HH es Upon kt | 
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I canvaſſing the opinion of Dr. Wells, 


I have only made uſe of that liberty to which 
all have a claim in treating philoſophical 


ſubjects; and I truſt, that while producing” 


a direct oppoſite opinion, I have not; any 
where, expreſſed myſelf in terms which can 
with reaſon give the ſlighteſt For of of. 
enen | adit 110 


Ix remains to ſtate the evidence we have 
for conſidering the united appearance of ob- 
jets ſeen by both eyes to be the conſe- 
quence of an united impreſſion or ſenſation ; 
this will be the ſubje& of the fellowing 
Section“. 


Bronx I proceed to the next Section 1 wiſh to male 
a few. remarks on a certain phenomenon of viſion which is 
mentioned by Dr. Wells in a note in the 105th page of his 


_ Eſſay, for which I have not been able to find a place before, 


as the principles concerned here are very different from thoſe 
we have been conſidering. 

Tax experiment is this: If a ſmall hots 16 mato een 
and held near to the eye and ſome opaque body, as a needle, 
be paſſed between the eye and the hole, there will be ſeen 
two objects, one the needle itſelf paſſing in one direction 
over the hole, the other a ſhadow of the needle paſſing in 


a con- 
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I vo not enter on g eee 6h 0 
with à view to controvert the, principles on which Dr, Wells 
has accounted for this appearance, which, as he juſtly ſays, 
| he on the very ſurface: of optical knowledge; but the account 
he bas given of this experiment, and of, that of Mr. le Cat, 
which gave riſe to the note, appears to me to be imperfect, 
as it kept me in doubt, while, reading it, whether the ſhadow 
as If, is called, was, the oply objeRt which was ſeen in the ex- 
periment. The ſolution of Mr. Harris hinted at in the note, 
which, is all I know of it, is certainly. juſt, . that jt is not. 
the needle. but its ſhadow on the other fide which is ſeen,”? 
As the experiment may be new to ſome who have not been 
in the habit of ſtudying this ſubject, I have introduced this 
account. in order to ſhew, how readily we may fall on the true 
explanation of ſuch phenomena by having immediate recourſe 
to the projections on the. retinæ. Oy * 

Lzr AB, fg. 7, repreſent an eye, and che — P the 
bole in the card, which, if held up againſt a ftrong light, 
may be conſidered. as a luminous point. Let R and I. be 
any two diſtin, external, or tangible objects, namely, R. 
one on the right hand, and L one on the left, whoſe pro - 
jections on the retina will be at 7 and I reſpectively, then 
we muſt conſider 1 as the right fide on the retina, and } 
as the left, and a figure or body paſſing over the retina in 
the direction from x to h will appear ta move in that dis 
reftion which we call ſrom right to leſt. Now, ſuppoſe the 
card with the hole in it to be held ſo near the eye that the 
accurate projection of the hole or paint P ſhall fall beyond 
the retina at ; the pencil of rays PA B, which ifſue from 
the hole and cover the pupil, will be diffuſed over a part of 
the retina in a ſmall circle repreſented by Fg; now that half 
of this ſmall luminous circle which lies on the retina towards 
I will; appear as being the left half, and is formed by rays 
which enter the pupil on the ſide B, or on the right fide in, 
2 55 reſpett 


til 


reſpect to the external object R, and that half which les on 
the fide towards r will appear as the right half, and is formed 
by rays entering the pupil on the fide A, or the left in reſpect 
to the object L. Suppoſe the needle to move along the line 
CD in the direction from © to D, or from right to left, re= 
ſpeRing the external object, then will the projection pals 
over the retina in the direction from r to i, which is from 
right tv left on the retina; but when it comes to F it will be- 
gin to Intercept the rays which form the fide of the luminous 
circle on the retina towards 4, that is the left fade,- and muſt 
therefore efface part of the left fide of the circle, appearing as 
a ſhadow, while the needle itſelf will appear on the right fide: 
and ſo as the needle proceeds from right to left it will ſue- 
ceſſively intercept the rays which form the circle, in the di- 
rection of I to r or left to right, contrary to the motion 
of the needle, and appearing as a ſhadow. When the nee- 
dle arrives at the central ray, the projection of the heedle 
and the ſhadow become one object, the projection of the 
needle itſelf in chat ſituation effacing the central part of che 
luminous circle; as the nicedle proceeds to the left, the right 


ſide of the circle becomes obſcured by the interception of 1 


the rays Which enter on the left fide of the pupil, and which 
form the right half of the circle. 

| An the ſhadow has the appearance of an object paſſing 
beyond the card, which J ſuppoſe is owing to the circam- 
Nance of its being viſible only while paſſing over the la- 
meter of the circle or of the hole in the card. . 

Tus ſame principles would apply to a motion in a ver- 
— direction, and cauſe the inverted appearance of the ſha- 
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I AM now to ſtate the evidence which 
tends to prove that the eyes are endowed 
with ſome original property, in conſequence 
of \ which the impreſſion made on a certain 
point « of one retina is united with the im- 
preſſion made on a certain point of the other 
| retina ; ; and that the united appearance of the 


. 


Kine Ws, * ien 

* Tat Author > Be litle of = may have been al- 
ready written on this part of his ſubje&t, M. du Tour made 
ſome experiments ſimilar to what are here mentioned, but the 
conſequence he drew from them was very erent from what 
| — 1 
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projections in a certain ſituation of the eyt 


ariſes from this united ſenſation. 


However deciſive this evidence may be 
to my own mind, I do not pretend that it 


amounts to. abſolute. demonſtration; but it 


appears to me fully ſufficient to render the 


propoſition highly probable, where the mind 


is not under the influence of a previous at- 
tachment to ſome different theory. 


' 
Tur firſt argument to be produced is 


ſounded on the analogy of nature. It is a 
fact well-known to anatomiſts, chat in che 
human ſpecies the optic nerves unite in the 
ſella turcica before they enter the brain: and 
a ſimilar union takes place in various other 
ſpecies of animals. But, if I am rightly 
informed, there are ſome ſpecies of animals 
whoſe eyes are ſo ſituated as to look to op- 
poſite ſides, and conſequently not to ſee the 


ſame object at the ſame time with both 


eyes, 
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eyes, in which ſuch a junction does not take 
place. Without inquiring into the manner 
in which this union is formed, we may 
ſuppoſe that nature had ſome purpoſe to 
anſwer by it; and it ſeems probable that it 
may have ſome relation to ſingle viſion, and 
may cauſe this by uniting the ſenſations. 
The circumſtance; taken ſingly, may not 
be thought of much conſequence, nor do 1 
lay much ſtreſs on it; but it ſerves to cor- 
roborate when united witb other facts s. 


1 
} 


AnoTHes circumſtance I have to men- 
tion, which makes in favour of the poſition, 
is - What happened to the young gentleman 


* An ample field of reſearch ſeems to lie open to the ana- 
tomiſt reſpeRting the brain, of which, from the peculiar na- 
ture of its ſubſtance, our knowledge is extremely limited. 
But I ſhould hope, that in the preſent highly-improved ſtate 


of every art, means might be deviſed for developing, the hi- 
therto inexplicable folds of this moſt curious ſubſtance, and 


for explaining the nature and the mode of its W 
funftions, » AI ” * SE, | 
_ couched 
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couched by Mr. Cheſelden. It appears, 
chat on firſt receiving his ſight he thought 


that all objects touched his eyes; that is, he 
ſaw the 
aſſociating a with his viſible perceptions the 
eonception of diſſance or of direction in a 
line from the eye; but it does not appear 
that he ever ſaw the objects he looked at 
double. This proves, as far as one inſtance 
can go, that fingle viſion is original, and 
that it does not depend upon any law of vi- 
ſible direction. 


. I rROCEED now to produce ſome ſimple 
experiments, which, favour the notion of an 
united ſenſation. 
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EXPERIMENT I, 


Tur bo! are accuſtomed to uſe peta 
cles know, that the two rings appear to unite 
and to form one circle. Into the rings of 
a pair of common ſpectacles let two pieces 

M of 


projections on his retinæ, without 
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of ſtained glaſs of different colours be fixed; 
and if theſe ſpectacles ſhould be worn in 
the common manner, it is evident, that 
over one of the retinæ will be diffuſed rays 
which excite one colour, and over the 
other retina will be diffuſed rays which 
;excite ſome other colour; and the conſe- 
-quence will be, that neither colour will be 
ſingly pereeptible, but that ſome. interme- 
diate colour will be ſeen. If the eyes ſhould 
be alternately cloſed, ſo, as to exhibit the 
two colours ſingly, one ſucceeding the other, 
and immediately after both eyes ſhould be 
kept open, the intermediate colour will be 
made very perceptible. This experiment 
alone would be perfectly deciſive to my 
; mind z but it will not, perhaps, produce 
the ſame degree of conviction in others, par- 
ticularly in ſuch as may have admitted ſome, 
| theory different from that now propoſed. 


Bur let us reflect on the true nature of 
colour, and on the true nature of viſion. 
Colour 
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Colour we know to be a ſenſation excited 
dy the action of light; but here we have 

rays acting on either retina, whoſe ſingle ef. 
fect would be to produce ſome colour which 
in this caſe is not petceptible:” What then 
is that intermediate colour which we ſte, 
and how does it ariſe ? It ĩs an effect, and 
requires ſome cauſe; and it is an effect 
which can only be produced by the action of 
rays of light on the optie nerves ; it there- = 
fore muſt be the joint effect of the tays act - i 
—— or an Ne reg 
ner n | | : 
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Tuts experiment may be varied by uſing, 
Inſtead of ſpectacles, two tubes with the in- 
ſides blacked, and differently - coloured glaſſes 
fixed at the extremities fartheſt from the eye. 
When ſuch” tubes are applied to the eyes, 
it is evident that if the axis of each tube co- 
incides with the axis of each eye reſpec- 
tively; the apettures at the ends will be pro- 
1 on the terminations of the optic axes, 
l * 2 or 
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of on Rin? bihttb bf the 'refitier; "but (IF 
one of the tubes ſhould be ſo moved, that 
its axis ſhould no longer coincide with the 
optic axis, the apertute at the end would be 
projected on ſome part of the retina diſſimi- 
lar from that of the other. In the firſt caſe 
the two tubes, as with a binocular teleſcope, 
appear to coincide and to form one, and the 
aperture will appear to be of ſome interme- 
diate colour, as in the inſtance of ſpectacles; 
in the latter caſe, the two tubes will appear 
ſeparate and diſtin, as will alſo the colours 
of the apertures. But the tubes may be held 
in ſuch an intermediate ſituation, as that 
part of the apertures ſhall' fall on corre- 
ſponding points, and part on points which 
do not correſpond; in which caſe the two 
colours will appear diſtinct on the ſeparate 
parts of the apertures, and the third or in- 
termediate colour will appear on that part 
of the aperture which is united, or which 
falls on the correſponding points of the re- 
One + 19 io. D430, ene e Ant 
In 
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In making theſe experiments ſome cir- 
cumſtances are to be noticed, a want of at- 
tention to which, might lead ſome to ſup- 


poſe that the experiments did not anſwer. 


War is generally underſtood by deep- 
neſs of colour, is not occaſioned by the den- 
ſity of the rays, nor by the intenſity of their 
action, but proceeds from their rarity,, A 
few rays of any colour diffuſed over a part 
of the retina would excite the notion of a 
dark colour; for deepneſs of colour ap- 
proaches to blackneſs, which is the priva- 
tion of colour or ſenſation. If, therefore, 
we look through a glaſs deeply ſtained with 
any colour with one eye, and ſhould either 
not apply any, or only ſome light- coloured 
| glaſs to the other eye, it is not to be ſup- 
poſed, that the general appearance will be 
that which might be compounded of a deep 
colour mixed with white or with ſome light 
colour; for the eye which ſees through a 


dark glaſs will be affected only with a weak 


a M 3 ſen- 
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ſenfation, which conſequently can produce 
but little effect on the ſenſation of the other 
eye ; and if the ſtained glaſs ſhould be till 
deeper, we might not be able to ſee through 
it at all; while the ſenſation of the other eye 
would remain perfect in the ſame manner as 
wen cloſed. . 
een Aken we 3 to the eyes 
glaſſes ſtained with different colours, we are 
not to expect that the colour compounded 
of the two will have the ſame appearance as 
if we looked through both glaſſes with one 
eye. If a blue and a yellow glaſs are placed 
one before the other, and applied to one eye, 
the appearance will be that of a full green ; 
but if the ſame glaſſes ſhould be applied, one 
belare cach eye, as in the experiment of the 
ſpectacles or tubes, the colour will be a 
green diluted with much white light, or a 
pl green; for when the glaſſes are placed 
ei before the other, the two in this poſi- 
tion intatcæpt much more light than when 
they 


[L 1 1 

they are ſeparate; and this for a reaſon 
which muſt be obvious to all who are ac- 
menen with opties. 


A 
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he phe in a ae eee e 
it is not neceſſary that the intermediate co- 
lour be ſuch as might previouſly be expected 


from a mixture of the two colours of the 


glaſſes; it is ſufficient for the concluſion we 


draw, that any colour thould be, ſeen dific- 
rent from that of either of the glaſſes ſin- 
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„ Ina. note to the ( Eday on Single Viſon with Two: 
« Eyes,” page 45, Dr. Wells obſeryes, © that in all his ex- 


« periments of ſeeing two differently- coloured object, one 

4, with cach eye, with the eyes ſo ſituated as to cauſe the oh» 
« jets to appear united, the two objects, notwithſtanding 
their apparent union, appeared each in its proper colour; 
as a red appearing as it were through a tranſparent. green, 
1 and a green through a tranſparent red, &c.“ 


WnͥꝗEVN I have attempted io ſoe tuo objects of different co - 


hum, ore im the Nil of n fp J, gs that, the 
reſult has not been agreeable to my expectation; for at times 
1 b only one of the objects, dt times onlythe- other; 
but when 1 caught the two objects united, there certainly 
was a colour ſeen diſtin from that of either fingly, though 
* — 
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i= EXTEIIq ENT II. 

I rPrRovIDED a piece of paſteboard of 
about one foot in breadth and two in length; 
one end I cut ſo as to adapt it to the profile 
of my face, in ſuch manner, that when ap- 
plied to it in a vertical poſition perpendicu- 
lar to the plane of the face, the rays which 
came to one eye were intercepted from the 
other. I then placed a ſheet of white paper 
perpendicularly againſt a wall to which a 


8 
1 11. 9 : 


not that which might have been previouſly expected from the 
compoſition of the two. And I apprehend that Dr. Wells, 
in the experiment he mentions, has been apt to confound 
imagination With ſenſe; for I conceive it to be Impoſſible to 
ſee one colour through another. | 
 Warw we look at an object of known * throngh a 
ſtained glaſs of any other colour, we are apt to think we 
perceive two colours at the fame time; but it is probable 
that i in this cafe the imagination is employed at the ſame time 
with ſenſation ; that is, from knowing the colour of the ob- 
ject we conceive it to be of one colour, while we ſee it of 
another; and I apprehend it may be laid down as a maxim in 
viſion that the ſame individual point cannot appear at the 
ſame time to have two different colours. This | is not a pro- 
poſition to be proved by argument; it is a firſt principle; if 


ve attempt to Fongeivy 4 the contrary, we find it impoſſible. | 
ſtrong 
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ſtrong light was admitted, and drew a line 
on the paper dividing it into two parts, on 
of which was ſeen by the right eye, and the 
other by the left; but neither of them could 
be ſeen by both eyes together, the diſtance 


being about three feet. While looking ſtea- 


dily at the paper with my right eye, I ap- 


plied a piece of ſtained glaſs to the left eye, 
when immediately a light tint of the colour, 
became ſenſibly ſpread over that ſide of the 
white paper which was ſeen by the right 


eye only. In making this experiment I 
found, that if dark ſtained glaſſes were uſed, 


the ſenſation of the eye to which they were 
applied was too weak to affect the ſtrong 
ſenſation of white light on the other eye; 
but when I uſed a glaſs moderately ſtained, 
the diffuſion of the W tint was "oy ob- 
wies d e ws oats Wb „ b GLAS ci 
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Ts experiment appears to me e equally 
with the former to afford a deciſive proof 


that the ſenſation of one eye is affected by 
-OT 


Lal 
or blended with that of the other eye; for 
how otherwiſe can we account for an object 
appearing coloured by the application of a 
ſtained glaſs to the eye by which that object 
cannot be ſeen. | | 
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n one of ts tubes: en. 
and cloſing one eye apply it to the other, 
not cloſe, but at the diſtance of three or four 
inches; and look at the wall or wainſcoat, 
or at any plane ſurface of a light colour; 
and the object or ſurface, as ſeen through 
the tube, will appear of the ſame colour and 
brightneſs as that part ſeen on the outſide of 
the tube. Next, bring the tube cloſe to the 
eye, the other remaining cloſed, and the ab- 
ject ſeen through the tube will appear ſome- 
what brighter than before; and this I con- 
ceive to be owing to the contraſt with the 
blacked: infide of the tube. Now, open che 
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other eye, and, looking at the ſurface or 
obje with both eyes at the ſame time, the 
ſuperior brightneſs of the part ſeen; through 
the tube will become much more ſenſible. 
In this ſituation, the part of the ſurfacu ſeen 
through the tube is ſeen by both eyes, 
whereas the other part of it ſeen without the 
tube is ſeen only by one eye; and the re- 
markable ſuperior brightneſs of this part 
. ſeen through the tube muſt, as I conceive, 
be owing to the circumſtance of its being 
ſeen by both eyes; that is, there is a double 
ſenſation of this part, 4 
ſation of the nen ö, l, 18 


eee! IV. izn. 
Tus experiment n e to 
mention is beſt made by candle- light; and I 
have made uſe of one of the patent lamps 
as yielding a very ſtrong dight. It is a well- 
1 fat, that if the eyes are ſuddenly 
| cloſed, 
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Eloſed, after. having been for ſome time ſtea- 
dily directed to ſome bright object, a co- 
loured ſpectrum will become perceptible. 
The nature of theſe ſpectra and the variations 
in colour to which they are ſubject, were, 
ſome time ſince, made the ſubject of a very 
ingenious inveſtigation by Dr. Darwin. At 
preſent we have only to conſider the general 
appearance independent of any particular co- 


Lr the eyes be held: ſteadily fixed on 
one of the above-mentioned lamps for a mi- 
nute or two, after which, on ſuddenly clo- 
ſing them, a coloured ſpectrum will be ſeen. 
If any doubt ſhould be entertained, whether 
or not the two eyes are equally affected, in 
this caſe it may be clearly aſcertained by 
booking with one alternately, the other being 
cloſed, at a ſheet of White paper, when in 
either caſe a dark ſpot or ſpectrum will ap- 
pear on the face of it. 


Luxx- 


„ 
I uENTIOoN this circumſtance merely to 
remove any doubt of each eye being equally 
affected; but our experiment tequires the 


eyes to be cloſed, when a ſingle coloured ſpot 


or ſpectrum will become plainly perceptible. 


J requeſt the reader's particular attention to 


the circumſtances of this experiment: the 


ſpectrum appears ſingle, and no forced diſo 
tortion of either eye or of both at the ſame 
time can affect the unity of the appearance. 
But what is this appearance? it is merely a 
matter of ſenſation, the central part of each 
eye is ſtrongly affected by the late impreſſion 
of the light on it. Here is no external object 
ſeen or imagined, and conſequently nothing 
reſpecting direction from the eye or external 
place can be concerned in this experiment; 
the whole relates to ſenſation; but as each 
eye is equally affected, the ſenſation muſt 


be united, otherwiſe the ſpectra would ap- 


pear diſtinct; we have not even a conſci- 
ouſneſs of both eyes being concerned, and 
the method above-mentioned is neceſſary to 
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determine whether one eye only, or both are 


r enn 0733 , 

x che eyes ſhould be directed to ſome 
diſtant object, and the lamp ſhould be 
placed before them, at the diſtance of about 
three feet, the projections of the lamp will 
be found on diſſimilar points of the retinæ, 
and two diſtin 1 e will be ren 


Ane 
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THE foregoing experiments, taken collec- 
tively, appear to me fully ſufficient to eſta- 
bliſh the fact, that an impreſſion or ſenſa- 
tion made on a certain point of one retina 
is united, by ſome original law of the con- 
ſtitution, with the impreſſion or ſenſation 
made on a certain correſponding point of the 
other retina. 

en e colour da when 
2 differently ſtained are applied to th: 


two 


1s | 
two eyes, can only be accounted for, by 


Over each eye are diffuſed rays, exciting 
ſome colour, which, ſo long as both eyes 
remain open, is not perceptible; the colour 
being ſome intermediate tint; but on cloſing 
either eye, ſome colour different from this 
immediately becomes viſible, without any 
alteration taking place in the eye by which 
ſuch colour is ſeen. I can conceive nothing 
more concluſive. But from this fact if ad- 
mitted, the ſingle appearance of all — 


brngeg- r rh 


Tung appropriate ſenſation of the optic 
nerve is colqur. In the laſt experiment of 
the ſpectrum, there is no external objecł vi- 
ſible or tangible immediately concerned, nor 


any rays of light in preſent action; the 


ſpectrum is a durable impreſſion cauſed by 
the ſtrong light lately ſeen ; but this im- 
preſſion is made manifeſt by the perception 
of ſome colour, and this being excited. 


8 the 


admitting ſuch an union of the ſenſation. 


Tim 
the perception of extenſion follows as a na- 
tural conſequence ; eue itſelf is an 
extended and en eee 
; 15 | 
Vet there are two pine oct 
one on each retina and on that point of the 
retine where the optic axes terminate, or, 
according to the common notion, when we 
look at an object, the ſenſation is united pre- 
ciſely as in the caſe of the ſpectrum; when 
theſe projections are of diſſimilar objects the 
two will appear mingled together in a con- 
fuſed manner *. But it is clear from the 
| expe- 


Warn experiments have been made for ſeeing two diffe- 
renuiy - coloured objects united, by placing them one in the axis 
of each eye, the reſult has generally been, that at one time 
one only was ſeen, at another time the other, and at inter- 
vals the two have appeared confuſedly united. But we ſhould 
recollect, that in this experiment it is neceſſary, in order to 
bring the objects on thoſe points of the retina where the 
optic axes terminate, that the ſtate of the eyes, or at leaſt of 
one of them, ſhould be adjuſted for ſome diſtance different 
from that of the object; and if, as has been ſuppoſed, and as 
I believe is true, there! is a change of the refractive ſtate of 


the eye with every c Lange of diftarice in the object, i muſt 
| follow, 
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experiment of the ſpectrum, that neither di- 
rection · from the eye, nor external. place, 
nor poſition, have any concern in eauſimg 
the unity of - the appearance; i theſe are 
merely relative and ſecondary. notions ; vi- 
ſible extenſion is a neceſſary adjunct or cons 
comitant of colour, and the union of the ſen- 
fation is in fact the union of the extenkion, 
wich its modifications of figure, poſition, 
However convincing this ſolution of the 
queſtion concerning ſingle viſion. may be to 
my own mind, I conceive it to be very pro- 
bable that it may not appear equally ſo to 
others. But if it ſhould not be admitted, 
it muſt, I think, be allowed, that we have 
no other more ſatisfactory, and that the 


follow, „ 
ment muſt be imperfect, becauſe the refraftive ſtate of the 
eye cannot be adapted to the dittance of the object ſeen ; and 

to this cauſe we are prohably to attribute the uncertainty and 
irregularity of this experiment; the ſerifatlon of one eye pre- 
vailing at one time, at another time that of the other. 


' N | queſtion 
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queſtion ſtill lies open to future reſearch ; 
and I ſhould hope that what has now been 
ſaid, may at leaſt have the effect of promot- 
ing further inveſtigation, and of ſuggeſting 
other experiments which may lead to a more 
perſect decifioh, 1 


* was at firſ my intention to have: con- 
ſcdened ſome other circumſtances relating 
to viſion, particularly reſpecting viſible poſi - 
tion as an original ſuggeſtion ; but 1. fear 
that the reader may by this time be tired of 
the ſubject, and I ſhall proceed no further at 
preſent, 


f 


THE END, 


The Reader it defired to correct the following Errors, 


Page 32, line 10 from the top, for cube read ®ſphere,” © » | || 
— 68, — 7 from bottom, for oJjedts read c objec | | 
— 91 — 12 from top, for cauſe read © conſequence,” 

— 101, — 12 from top, for object read objects. · 5 OY 
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